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The STAR Run Control

Operation Manual

Jeff Landgraf (jml@bnl.gov)

l. Introduction

The STAR run control system configures and contitedsreadout components of the
STAR Trigger, DAQ and detector systems.

Each detector must be turned on properly configusedg the detector specific slow
control systems before including it in the datartgkaccording to the shift leader
documentation. Many detectors have specific ulsions that need to be followed for
certain types of runs. These functions are all plathe Detector Operator training for
each detector and are separate from the Run Conthed DAQ/QA shift member must
be aware of these requirements; however the Det@gerators and Shift Leaders are
responsible for placing the detectors in the apabgp state.

When a detector or sub-detector is referred thismmdocumentation or in on the Run
Control program, it refers only to the detectosd@ut electronics. Although many
problems can be diagnosed from the Run Controlrarogand from the DAQ
monitoring and logging systems, for the most pasbfems with the physical detectors
can not be resolved from run control.

The Run Control system runs on the computer RTS02.
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[I. The Basics

[v] 7 i Run Control - Ready,

Actions Reboot Help

Config Directory: /homejoperator/config/dacg

Run Configuration: tune_2010 Slartiun s
Run Number: 10364056
Destination: |RCF - Stop Run

EvpPolicy: |[Normal -

Events Scheduled:

Tokens fired:
P Events written:
Trigger Name |  TriggerId _|Desired abled
zdc lps=1 ™ =
vpd_coin 2|ps=1 Ll
ZDC_West 3lps=1 L1
g5 ZDC_East 4lps=1 O
BEC_coin 5lps=1 O
ZDC_West_front 6lps=1 [
ZDC_tac hs=2.0 ;
pmd zolcht ps=1 L
min-bias_test ps=1 v
laser ps=1 [
zdc_adc_coin ps=1 [
zdc_vpd_test ps=1 Ll
~|
Detector Buttons
Trigger List I Control Buttons

Run Information

The main run control screen displays the statb®htain subsystems at a glance, and
allows quick and easy control of the STAR configiraand run state. The panel is built
from 4 main sections:

The Detector Buttons
The colors of these buttons show the state of datdctor subsystem. In
addition, when there is no run in progress, oneacithor remove each
detector system from the next run by clicking @stibsystem box. The
colors consist of the following possibilities:

Black —Not in the run. Systems should not be addedrooved when
the run is in progress. Systems not includedeétim are not under
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control of the Run Control Program, so no Run Gardperations,
including reboot will have any effect on removedies.

Dark Grey with White Text — In the run but not connected to Run
Control. There are two main reasons a system malsisennected:

1. The system is in the process of being rebookedhis case, the
system should automatically reconnect in less tf&hseconds.

2. The system is powered off, the software is nohimg, or the network
is disconnected. This situation can not be fixedugh run control. It
is the subsystem nodes which connect to the rutraldrandler.

Light Grey with Black Text/Blue — In the run and ready for run control
operations. Operationally, there is no differebetwveen these two states.
A system will be Light Grey the first time it is bied, and after that will
return to Blue when ready for operation.

Green— This is the normal running state. The only apien that can be
done in this state is to stop the run.

Yellow —This is the paused state. Only the trigger systdhever be set
to the paused state. Typically, trigger will bl while all other
subsystems are green. This means that the comgaarentunning, but
there are no triggers currently scheduled to heeds During this state,
the run may be stopped, or additional triggers bejssued.

Flashing &/or Red —These are transitional states. Starting and sigpp
runs can take anything between one second andnnge-minutes.

The Run Information
This portion of the run control screen display®imifation about the current
run, and allows one to modify the configuration ttee following run. It

contains the following fields:

Configuration Directory — This displays the directory for configuration
files for informational purposes only.

Run Configuration — This button displays the current run configurati
Pressing this button will bring up the Run Confafisn chooser.
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Run Number —The name of the current (or last) run number. Time
number is automatically chosen by the run contystesm.

Destination —This is the destination for data. Unless specifigdh DAQ
expert, the proper selection for this is “RCF”.helmeanings for other
selections are:

1.

2.

4.

RCF —Send the data to RCF for physics analysis

RCF + DISK —Send the data to RCF, but also keep a local copy of
the data on the event builder machines

LOCAL DISK — Only write a copy to the local event builderkdis
There will be no permanent data storage.

NONE —The data will not be saved.

EVP Policy —This is the policy for sending data to the everdlpdJnless
specified by a DAQ expert, the proper value fos fireld is “NORMAL”.
The meaning of the values is as follows:

1.

Normal — Follow the policy specified by the trigger canfration for
this run.

Sample— Override the detailed event pool policy defimethe trigger
configuration in favor of a simple algorithm of galng events at
10hz, irrespective of trigger type or detector mix.

All — Write every event to the event pool. Use extremdion with
this setting, as the event pool has a very limitedughput. If event
rates are above ~20hz this can lead to very paterpsance, and
even crashes of the DAQ system.

None -Don't send any events to the event pool. Ifidh&selected, the
online histograms will not receive any data, sd@Q#information will
be available.

The Trigger List

The list of triggers available in the current cgufiation screen are defined

here.

The prescale's are displayed, either aigstrprescales (ps=#) or as

target rates (#hz). Additionally, a check-boxvsilable for each trigger.
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This check-box is used for the the shift operatagriable or disable triggers
for the following run. Check a box to include @ger in the run. Un-check
the box to remove it.

Control Buttons
The control buttons are used to preform actions.

Start Run — This starts a run. It is only available as ptiam when the
system is in the ready state.

Stop Run —This stops a run. In addition the Stop Run butsamsed as
the first step to solving any error state. If a won't stop for any reason,
press stop run again.

Issue Triggers —This issues more triggers. This option is onlyilawde
when the system is in a paused state, and it slgjegequest more
events.

Show Component Tree -Display the detailed states of all nodes
controlled by the run control.

Edit Configuration — Display the configuration file editor for the
currently selected configuration file.

Copy Configuration — This will display the configuration file chooser to
allow you to select a configuration file to copyhen it will display the
following dialog box:

B Copying configuration file ‘tune_2010°

Enter the new filename:

Is the copy going to be a production trigger? I

| OFR || Cam:el‘

Enter the filename for the new configuration fil&lote the “production
trigger” checkbox. This should be checked if tegvrconfiguration will
be a production trigger. Typically, the reasondopying a configuration
Is to do perform test runs on a scratch configarefile, so this box
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should normally not be checked. If the box isaited, then existing
production trigger id's will be carried over to thew configuration file.

Delete Configuration —This will display the configuration file chooser to
allow you to delete configuration files. You aestricted to deleting files
that have not been designated as production tsggédditionally you
may not delete the currently selected configuratilen Typically, you
should only delete test configuration files thati ymurself have created.

Log Debug Information — This logs debugging information about the
current state of the system to the daq logs. Bheigging information
shows up in the file dagman:/RTS/log/handler.log

lll. Starting and Stopping runs

This section describes the main operation of tinecantrol for the shift crew —
configuring and taking runs. The short checKbststarting a run is as follows:

1. Set the proper detectors in the run by clickmgydppropriate detector buttons.

2. Chose the proper configuration file by clickimg t‘Run Configuration” button
and choosing from the configuration file chooser.

3. Press “Start Run”, and follow the directions be screen.
I'll now go through these elements in full detail:

1. Selecting Detector Components:

For the purposes of run control, trigger and DA® @nsidered detector
subsystems. For typical runs, one selects detebtoclicking the appropriate
detector button on the Run Control Main Panel.isToggles a detector
system in or out of the run. However, all detestmonsist of multiple
subsystems. For typical detectors such as the @& node is a single
component of the detector. (For the TPC theresiagle node for each TPC
sector) For trigger and DAQ, there are numerausponents which each
have specialized functions. Some nodes are naoledeia every run. Toggling
a detector system into the run using the DetectttoR selects the current
default list of nodes, however for many runs sommgonents need to be
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disabled. Shift crews need to be aware of tlesabse experts sometimes
disable certain nodes without informing the crelihe simplest way to ensure
that the default setup is in place is to removerapthce trigger and daq by
clicking twice on their Detector Buttons. Howeyvtrere will be times when
you need to disable/enable specific nodes:

The Subsystem Tree Press the “Subsystem Tree” on the Main Run Control
Panel. You should see the following screen:

Subsystems...
[v]Show all Nodes|
tof = tof[1]
btow = biow(1]
ftp = fip[1] = fip[2]
ug # L1CTL # TCD # RCC # MIX = SCLR48 # BC1 # BCE # BCW # SCALER # EBBC = FMS = qul - qi2
-3 - g4 @ bbq ® mxq - feq
® L2(1] = 12[2] = 23]

13 = GL3[1] | = GL3[2] | = GL3[3]
pmd = pmd[1l] | = pmd[2]
etow = arow[1]
dag & Evp # BDB

@ EVEX[1] | # EVEX[2] | @ EVEX[3] | # EVEX[4] | @ EVEX[S] | = EVBX(6]

# EVEL[1] | = EVEL[2]
fgt = fgu[1]
rp = pp(l] = pp(2]
bsmd = hsmd[1] | = bsmd[2]
esmd = psmd[1]
tpx & 1px[1] & tpx2] & 1px(3] & tpx[4] & 1px(5] & tpx|6] & tpx|[7] & 1px(8] & 1px[9] @ tpx(10] | # tpx(11] | @ tpx(12] | @ tpx[13]

& px(14] | @ tpx[15] | @ px(16] | @ tpx(17] | @ px(18] | @ tpx[19] | @ tpx(20] | @ wpx(21] | @ px(22] | @ tpx(23] | @ px(24]
hft = hf[1]

Here, the detector system is listed in the leftngotimn, and each node is
listed in its own box. The colors correspond ® ¢blors in the Detector
Buttons (Green = running, Blue/grey = ready, Yellowaused, Black =
not connected). However, in this case nodes amajied whether they
are in the run or not. The filled in circle indiea that the node is in the
run, while the flat line indicates the node is selected for the run.
Additionally, nodes that are in a transitional state marked with the “W”
rather than blinking lights.

In order add or remove a node from the run, singpbk on the node in
guestion.

Trigger Modes:
There are three typical setups for the triggeresyst
Full Trigger: Default nodes
This setup is used for normal data taking.
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iftp

= fup[l]

= ftn(2]

trg

# L1CTL

# TCD

@ RCC & MIX = SCLR48 # BC1 # BCE & BCw # SCALER @ BEC = FMS = qul = qi2

=qu3

=qu

# bbg & mxq = fpq

& L2011

=12[2]

=L2[3]

13

= GL3[1]

= GL3[2]

= GL3([3]

— iy

Minimum Trigger Setup: Only RCC/L1/L2/TCD

This setup is used to simplify the trigger systent, still run using
the TCU.

brow

= htowil]

np

= ftp[1]

= fip[2]

rg

® LiCcTL

#® TCD

@ RCC = MIX = SCLR48 = BC1 = BCE = BCW = SCALER = BBC = FM5 = qul = qu2

=qu3

=qut

= hbq = mxg = feq

& 12(1]

=12[2]

= L2(3]

TCD Only: Bypass trigger system entirely

This setup is used to simulate triggers. It aldesting of
detectors while bypassing trigger entirely.

In this mode, the system will never go into thegglmode. One
can issue more triggers into the system even thtughun control
mode is “RUNNING”

iftp

= fip[1]

= ftp[2]

trg

= L1CTL

# TCD

= RCC = MIX = SCLR48 = BC1 = BECE = BCW = SCALER = BEC = FMS = gil = qi2

= qt3

- qi4

= phg = mxq = feg

=12(1]

=12[2]

=12(3]

= GL3[1]

= GL3(2]

= GL3[3]

DAQ Modes:

At least one EVBX node is always required

If the FTPC is in the run, then at least one EVBdea is required,
as well as the BDB node.

If one wishes to view QA data using the onlinedgsams then the
EVP node is required.

The default selection will contain a full set oEYBX nodes, 1
EVBL node as well as EVP and BDB. This shouldhH®egeneral
setup for data taking.

2. Select Run Configuration

To select the run configuration, find the “Run Gdguofation” field in the Run
Information section of the main Run Control panélress on the button
containing the name of the current configuratidime following screen will
appear:
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_____Choose a configurationfile: ...

142011

| laser_localclock

laser_rhicclock

pedestal_localdock

pedestal_rhicclock

pulser_localclock

Official Triggers:

| lune_2010

DAQ Tests:

pedAsPhys

Test Triggers:

bemcHTtest

eemdc_test

hank_newtcu_test

hank_newtcu_test GV

laser_new

mudtest

pedAsPhys_tof

pedAsPhys_tof_old

pedAsphysBSMD

wne_2010_HT

tune_2010_test28

tune_wlLD301

cancel

The configuration files are grouped by type.

Calibration Triggers are production triggers defined for specific pups
Note that these triggers include the clock as @fatieir name. This is
because when there is no beam in RHIC, the clockrimyger system uses is
not defined and we need to provide our own cloCkhoose “rhicclock” if
there is beam in the machine or “localclock” if not

Official Triggers are the standard production physics triggers.

Test Triggers are scratch triggers created by various detecjoerts to test
specific issues. These triggers are not supptagdtie Run Control Group,
and are likely to be based on obsolete capabilitifsyou need a special
trigger configuration to be generally available $bift operations, then
contact the Run Control Group to have the triggelea to one of the official
categories.

To select a run configuration, simply click on dqgpropriate box.

Once the trigger configuration is selected, thad@er List” on the main Run
Control Panel should update. This list shows eagber configured for the
run, the “Trigger ID” used to identify this triggeihe pre-scale for the trigger,
and a checkbox. At this point you should chéek the appropriate triggers
are enabled in the run. Triggers can be enablestlecting the checkbox
and disabled by unselecting the checkbox.

The prescales will be listed either as a hardcgulesdcale in the form of

“ps=x" or as a target rate “x hz”. If the ratdigted as a target rate, the rate
may not match the observed trigger rate for maagors. First, there may
not be enough luminosity to provide this rate. @k the target rate does not
account for detector deadtime. Third, the rateased on a calculation using a
model of the expected rate of the trigger. At srtl@s model may not be
correct, but the true rate configured empiricalyddljusting the desired rate.

Next, ensure that the “Data Destination” field é$ ® the proper value.
Unless explicitly told otherwise, the “Data Destina” should be set to
“RCF".
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Finally, ensure that the “EVP Policy” field is $etthe proper value. Unless
explicitly told otherwise, the “EVP Policy” shoulik set to “Normal”.

3. Ensure that the system state is consistent

At this point, the “Detector Buttons” for all detecs in the run should be
solid BLUE, and the “Start Run...” button shoulddyeabled. If so the run
may be started.

If not, press “Stop Run”. This is the generisffistep for any debugging. In
a few seconds, the “Detector Buttons” should twlid<dblue, and the “Start
Run...” Button should be enabled.

If the “Start Run” button is still not enabled, dehine which systems are in
error. These are the systems for which the “Detdgutton” is either (1)
flashing, or (2) a color other than BLUE. Focle®af these systems, go to
the reboot menu and select the appropriate system.

4. Read Warning Boxes

You are probably making an ERRORL

At this point, you may see large red warning box&ead the warning.
Currently, these warnings indicate one of two tking

“You are not sending the data to RCF” - This maéaias the data
destination is not “RCF”. It is an indicatioratithe destination is not the
standard approved setting for physics running.teNaeat if you have been
told to take a run using the setting “RCF + digkis warning will appear
even though a copy of the data will be sent to RCF.

“You are not running with the RHIC Clock” - This iaxes that the local
clock has been set. If you are running a physiosthis is an error and
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should be fixed, however calibration runs are feagly run using the
local oscillator.

o Press OK to continue the start run despite any warnings, or else press cancel
to abort the run start and re-edit the configuration.

5. Start The Run

o Press “Start Run...” The following screen should appear:

. Run startInformation._.._.....

E Starting Run #10364057
Enter the number of triggers to send: |0 \

Enter the trigger base rate: |0.0 \
Enter the bField (tesla): |O.5CI1 \

o Enter the number of triggers to schedule for the run in the first box.

o The second box should display the trigger base rate. This number is typically
the bare ZDC rate, but the scaler used may change from run to run. However,
its value will automatically update.

However, for the specific case of “TCD” only rumgiich do not include
trigger, the initial value here will be “1000000”.TCD runs emulate the
trigger, so for these runs you may explicitly cohthe emulation rate by
adjusting this field.

The third box contains the main magnetic field.shHould always be
automatically set.

Press OK to start the run.

At this point, the detector buttons will flash whihe subsystems configure.
This can take up to 2 minutes so be patient. tnadly the subsystem buttons
will all turn green. This indicates that the ruaslsuccessfully started.

6. Stopping the Run
Press “Stop Run”

Wait for the run to stop. Runs should stop withidout 2 minutes. (Usually
much sooner)

If the run does not stop within this time, pressfSRun” again. You will see
the following message:
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! Command already in progress.

@ Run Control is already Sending Configuration, Do you want to force the system to a ready state? You may lose data by forcing the system to stop.

The warning is only relevant for pedestal runsyolfi are must force a
pedestal run to stop, then probably the pedestalsat valid, and should be
retaken, otherwise, the run should be valid. Jystem should return to the
ready state after a few moments. If not, therrreféhe debugging section of
this document.

I\VV. Editing Configuration Files

To edit the run configuration press “Edit Configima” from the Main Run Control
Panel. This allows you to edit the currently stdd run configuration file.

Effectively, the run control application and thenfiguration editors are separate
programs. The only point at which they interadtishe time a run is started. And even
then, the run control configures the system udnegcurrent configuration as it exists on
the disk. Therefore, changes to configurationstrhasaved before runs are started.

However, some aspects of the trigger configurastneens are kept statically in memory,
in particular some of the dictionaries that defnaeious configurable parameters. This
means that it is quite dangerous to edit one cardigpn, and then change to a different
configuration and edit the new one... leaving kexdhors on the screen at one time. Itis
possible to do this, but not recommended. Instedd the file and close all editors
before changing to a different run configuration.

1. Run Configuration Screen:

After pressing “Edit Configuration”, the followingcreen will appear:

tune_2010
CFG.GLB
DICT_name [tune current.dict [«]
Trigger Configur... [tune 2010 [«] Detail |
TRG_RUN_name [rhicclock [«| Detail |
TCD_SETUP_name [tune 2010 [+]| Detail |
DAQ Configurati... [phvsics [«] Detail |
DAQ_RUN_name |[daa [»]| Detail |
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The STAR configuration is made up from 7 filesheTirst file is displayed on
the main “Edit Configuration” panel shown heret. simply consists of 6
filenames which can be selected from the dropdownus. Each of these files,
in turn, can be edited by selecting the appropfiattails...” button.

The main reason for segmenting the configuratiom multiple files is because
certain information is typically common to all raonfigurations, whereas other
information is typically highly specific to eachrr@onfiguration. The six files
and their behaviour are described here:

Dict_Name: This field shows the “Dictionary File Name” which very
dangerous to modify. Please use caution, and saieeyou understand all of
the following explanations before doing so:

The dictionary file is used to define configurabipects of the trigger. Each
implementation of the trigger QT and DSM firmwaisla set of “registers” each
of which have different meanings depending on tiveent programming. For
convenience, the run control groups all of theasifirmware versions needed to
run the trigger into a single “file” called the Tlefile. For each Tierl file, there
Is a corresponding “Dictionary file” with the samame.

To run properly, the “Dictionary File” and the “TieFile” need to be consistent.
In order to do this, any time the “DICT_name” fieéddupdated the “Trigger
Configuration” file is automatically modified to @she compatible Tierl file.

In addition to this, the “Dictionary File” defindélse which registers are enabled.
So, modifying the dictionary file also automatigalipdates the “Trigger
Configuration” file to define the appropriate regis. If a register does not exist
in the new dictionary its value is lost. If aistgr exists in the new dictionary
that wasn't in the previous dictionary its valuses to the default value (-1). This
means, if you change the dictionary to an invahd,and then change it back,
you will lose register settings. Furthermore, thgister value copies are done
according to the names of the registers, so evie ifegisters are shared in the
new dictionary, if the spelling is different, thegister value will be lost.

Unfortunately, during trigger commissioning Tieite$ and Dictionary files must
be frequently modified. However, the typical chas are modifications to
algorithms and additional registers. In ordesitoply the version control we
always keep links to the production dictionarydilef each type. These files are
called:

trg_current.dict - used for production triggers
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tune_current.dict wused for tuning triggers
ped_current.dict pedestal files

If the dictionary name contains the string “curfetiten the tierl file set in the
“Trigger Configuration” file will be set to the aal implemented file. (ie.
trg_xxxxxx.bin, where xxxxxx contains the date tieel file was created).

The end result is that for production triggersngghe “xxx_current.dict”
dictionary ensures that the dictionary and tiele dre consistent, and that the
version is always the most recent blessed versidms should always be the case
for production triggers.

However, for testing new tierl file, the speciiiert file must be selected in this
field.

Trigger Configuration:

The trigger configuration defines the suite ofgegs available for the run. As
this is the heart of the configuration, nearly gMeun Configuration has its own
“Trigger Configuration”. The only exceptions dhat “pedestal_localclock /
pedestal_rhicclock” and “laser_rhicclock / lasecdlelock” share the same
Trigger Configurations, as they differ only in thetting of the clock source.

TRG_RUN_name:

TRG_RUN defines the trigger parameters that aredjly shared among
different triggers. The main field which might diferent for different
configurations is the clock source. Thereforyehare typically 2 TRG_RUN
files: “rhicclock” and “localclock”.  All prodution files should use one of these
two settings.

TCD_SETUP_name:

The only reason to change the TCD setup is toimimg scans for specific
detectors. The TCD_SETUP_name should always b&®"TC

DAQ_Configuration:

The DAQ_Configuration setup falls into catagoriesédd on the run type.
Therefore there are three different commonly uded:f‘pedestal”, “pulser”, and
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“physics”. All production physics configuratiosbould use the “physics”
setting.

DAQ_RUN_name:

This should be shared among every configurati@n fiAlways use the file
named: “daq”.

The difficulty with this kind of hierarchy of shatdiles is that it is easy to modify
a file which affects other configuration files, setimes blindly. For this reason,
the run control editor senses this situationyoli edit some configuration and the
edit will affect another Run Configuration you wskke the following message:

h’he following configurations share the current sub-file, If wvou change this file, wou will
change the behaviour of ALL configurations. FPlease incicate whether wou want to modify
the existing configuration, or save the modifications wou made into a copy used for this
configuration only:

tune_2010_HT
tune_2010_test28
laser_rhicdock
twne_2010
pedestal_rhicclock

Cancel ‘ | Change All Configs | | Only Change This Config

Typically you will want to select “Change All Cog8”. This will save the file

as is, and modify the parameters for all configoret. Typically this is the
proper choice. For example, if you mask out a T&@iver board, the reason is
that the board is broken. It doesn't matter wiiijger you run, the board is
broken for all configurations.

However, in some cases you will not want to chahgeother configuration files.
Perhaps you are taking a timing scan within attegier configuration. In this
case select “Only change this config”. The resuihat the modified file will be
saved with a different name. Then the “Run Canfigjon File” will be updated
to use the new version of the file. If you aealkihg with a production file, this
is nearly always the incorrect choice.

2. The Trigger Configuration:
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The trigger configuration is the most complex mdrthe entire run control
system.

The first field: “Tierl Filename” does not needbie set. This field is
automatically modified whenever the “DICT_name’ldién the run configuration
is changed so that the dictionary file always stayssistent with the tierl file.
However, for specialized testing, this field maynbedified. The only reason for
doing this is to test tierlfiles.

tune_2010

Tierl Fil twne_current.bin |

triggers CFG.Trigger - triggers(]

evpGroup ’17
dataStreamNames i é

labels
contaminationDef

CFG.PwCondition - LOConditions []

s [T used/all [=]
BUILDER.Rts Boolean - onbits []

labels onbits of
MTD =
ET.
ITE

min-bias_test
laser
zdc_adc_coin
zdc_vpd_test

S
o

I™w

TOFmuiltd
TOFmultl
TOFmuhz
TOFmul2
TOFmuit4

TOFsectorQ
TOFsectorl
TOFsector2
TOFsector3
TOFsectord
TOFsectars
A
EC-TAC
EC-E
BEC-W
BEC-L-TAC
||EEC-L-E =

[l [ D
Add Add

Remove Remove

Remove All Remove All

Display all Display all

Archive...

Main Tabs

The first set of tabs (located at the upper leftipn of the screen) selects
between the main objects one can configure:

triggers:
This tab is used to set up the suite of triggetsetdired.

evpGroup:
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This tab is used to configuration how events arg sethe event pool for QA
monitoring.

dataStreamNames:
This tab gives the names for express streams
labels:

This tab is used to set up the configurable pararaetf the DSM and QT
trees.

contaminationDef:
This tab is completely mislabeled. The informatwithin this tab is ignored

except for a single field which is used along with evpGroup tab to set up
which events are sent to the event pool for QA taoimg.
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The “Triggers” Tab

tupne_2010
CFGTRG_SETUP -

Tierl Filename tune_current.bin

tiggers CFG.Trigger -\(iggers[]
| evnGrown | |z L ]
wicom [ :
labels ZDC_West name zde
contaminationDef | ZDC_East
BEC_coin
;gz-‘(’“st—““"‘ LoConditions CFG.Pw Condiition - L0 Conditions []
_tac e . =
dcrt dmc::LLI:r:gnBlls LoConditions(0] || . [usearan [+]
' bias_test n BUWDER.Rts Boolean - onbits [
aser _—
R — 12 5 labels onkits offbits \.
zdc_vpd_test 13 ET 0 O
Lt mE m O %
_/ W O O
TOFmulto
TOFmuitl L L
TOFmui2 O [l
TOFmult2 L L
TOFmLIt O [
TOFsector0 [l L]
TOFsectorl Ll L]
TOFsector2 L L
TOFsectors L] L]
TOFsectord
N OFsectors L] L]
A = Ll
BRC-TAC L] LI
BBL-E | [
BEL-W L] L
BBE-L-TAC | L
EE§-L-E £
Add
Remove Remove
Reml]ve All Remove All
Dis,‘)lay all Display all
#thive...

Selected Trigger  Trigger Definition Tab  Bilog Requirements

This tab allows one to setup the trigger mix. Tgfehand column displays the
selected triggers. To select a trigger, simpigkobn the trigger name with the
mouse and the selected trigger will be highlightedlue. Only one trigger may
be selected at a time.

To add or remove triggers use the buttons belovrihger name list.

Please note that most operations on triggers idélke first trigger in the list.
One should be careful to ensure that the curreseflgcted trigger is the
appropriate one.

Once a trigger has been selected, all of the irdtion to the right of the trigger

list box applies only to the selected trigger. e Marious information for the
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definition of each trigger is arranged on severetmavailable from the “Trigger
Definition Tab

LOConditions Tab:

The LO conditions represent masks of physics has d@re required to be
on or off for a given trigger. There are 128 pbydits available for each
condition in the “Physics Requirements” screemaclEbit corresponds to

a row of the table. Select the appropriate chexkb ensure that a bit is
required to be on or off.  If multiple bits areecked they are applied as a
logical “AND”, meaning every bit checked must béisfeed for the

trigger to fire.

There is also the capability to setup multiplerbésk conditions for the
same trigger, applied with the logic of a logic@R”. To do this, select
“Display All” on the LO condition list box. You shuld see 4 triggers
conditions displayed. The unused conditions welinbarked on each side
by asterixes. To add a condition, select onéefunused conditions and
press the “Add” button. Then select the “Supprddsnused” to display
only the conditions applied to the given triggeXote that this feature,
though available in the run control is not suppebitg the trigger system
for the 2010 run.

Finally, there is one special trigger situatioA.trigger can be constructed
from “All Configured Triggers”. To do this, sekdooth “onbits” and
“offbits” for the first 8 trigger bits. This is special cased handled by the
configuration software to be satisfied by everyrdvead into DAQ. It's
main purpose is to feed L2 or L3 trigger algorithms

The detectoLiveOnBits tab:
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B AuAu200_production FEX]
CFG.TRG_SETUP -
Tierl Filename tune_current. bin
triggers CFG.Trigger - triggers[]
E¥pGIoup UPC_main O
dataStreamMames | zpc_monitor | 500 P
labels Central name LPC_main
contaminationDef | latomcule_test
zerobias
vpd-mb T , i
NPEHT_25 NOZL LOConditions BUILDER.RtsBoolean - detectorLiveOnBits[]
laser_nofire detectorLiveOnBits labels detectorliveQnBits detectarLiveOTfBits detectarRequest
Cemtral monito userdata J|FTPC ] u ]
I l] lesl lv]
i monitg 12 ETOW = = =
NPE_11 = 13 T O 4 3
SMD 4 v
mud OF ] ] ]
NPE_15 =MD v = ]
NPE_18 B = =
NPEHT_25 WD v ¥
FGT vl =
***detectorLiveonBit.. v] = ]
rrdetectorLiveOnBit 4 v
<L TT»
Add
Remove
Remove All
Display all
Archive..

This tab is used to define the detector readouiacheristics for each
trigger.

detectorLiveOnBits: select the detectors that need to be live to read o
the selected trigger

detectorLiveOffBits: select the detectors that need to be dead in twvder
read out this trigger

detectorsRequest:  select the detectors that need to be fioedhis
trigger.

There are several behaviors to be aware of rel&titige setup of this
page.

The setup within this tab only applies to detectbeg are in the
actually in the run. All bits for detectors notthe run are masked
out. Itis impossible to fire a detector thahat in the run. Itis
also impossible to select events based on the ¢hawycteristics of
a detector not in the run.
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There are always several bits that do not correspmany active
detectors. These are automatically masked oureoffitn.

An unchecked detectorRequest means “don't caledn event
satisfies multiple triggers, a detector may be gmésven though it
was not required by some trigger requested.

The userdata tab:

CFG.TRG_SETUP -

Tierl Filename tune_current.bin

triggers CFGTrigger - triggers[]
evpGroup
P P zdc I M
datastreamNames | lypd_coin
labels ZDC_West DETE 2dc
contaminationDef | |ZDC_East

BBC_coin

tune 2010

EBE*!VESL“"'“ LOConditions CFG.Trigger Data - userdata
_tac - -
At detectorLiveOnBits || .. o —

min-bias_test userdata

laser
zdc_adc_coin
zdc_vpd_test

desiredTraCmd a1
desiredDagCmd o
desiredPre ’07
desiredPost ’07
expected_LO_fraction 00 |
desired_LO_rate 0.0

desiredRateMult 0.0

none oo ]
none oo ]
none oo ]
none oo ]
none oo ]
TW_suggestion e ]
dataStream o ]
tokenZero e
] ] D calibration I
Add
Remove
Remove All
Display all
Archive...

The user data tab contains miscellaneous informatiimut each trigger. The
parameters in this tab need to be set carefultiiasdetermine what actions
the trigger system takes upon trigger the event:

offlineBit: this field sets the ID that offline uses to itdBnthe trigger
for analysis. There is a general scheme forlbnis

0-1000 - testid's, these are not productiaygérs. A trigger is
a production trigger if it's id is > 1000.

900x - pedestal triggers
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910x - pulser triggers
920x - laser triggers
930x - zero bias triggers
XXyyyy - xxis the run period. Typically thisilscremented each
time the species or energy changes, so there @eeat@alues for
xx each year.
xx00zz — minbias like triggers
xx01zz — central like triggers
xx05zz — emc based triggers
xX07zz — uncatagorized triggers. (mtd, upc...)
xx08zz - fast detector only triggers
xx09zz — fms based triggers
Note that the triggers id scheme is necessarilg.flivany triggers don't
fall squarely into a single category, and thus $iciseme is only the most
course method of identifying a trigger.
The main difficulty in assigning trigger ids iséasure that the trigger id's
are unique. The simplest way to do this is tothsdriggerVersioning
web page which displays all sorts of informatiooattrun configurations.

To view this page go to

http://online.star.bnl.gov/RTS/production/trgVernsiohp

Then select “Show Triggers”. This should showftiilwing page,
which gives a list of all the production triggeos the year and gives links
to see the history of each trigger.
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desiredTrgCommand: this field sets the desired trigger command for
the trigger. The trigger command determines valgtibn is
performed by the detectors when the trigger islfire

Trigger Command| Action
4 Read out the detector for physics

8 Fire an interspersed laser event. Here the
special TCD handling for lasers is disabled
(see trgcmd 9). For this trigger to work,
the “laserProtection” and “laserFired” bits
from the TCU must be enabled for the
trigger as well as the trigger command 8

9 Fire a laser event. This is used for stand-
alone laser runs. The laser is fired, and the
tcd holds on to the trigger (and the busy
until it receives a signal from the laser
diode indicating the laser has fired.

10 Fire the TPC padplane pulser

desiredDaqCmd This is use to indicate trigger by trigger spkc
processing by the DAQ system. The DAQ front emdgive only a
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limited amount of information about the type of Bvéred, and in
particular have no knowledge of the actual triggEnerefor the daq
command is the only trigger dependent routing imiation available
to it. These values are actually a bit mask, ssn@ble more than one
at the same time, add the dag commands togethere adfe the
possible values:

DAQ command Action
2 The TPC should run tracking on this event.

4 Force RAW data for detectors (typically we
write out only hits) This is used, for
example, in zero bias triggers for eventual
use in embedding studies.

8 For detectors that need pretriggers (pmd),
fake a pretrigger. This is used for pedestal
events on pretrigger based detectors.

15 Ignore the event. Treated as an abort.

desiredPre, desiredPost:These fields set the number of pre-
crossings and post-crossings read out each evettisarigger. The
pre-post data is only sent to the local triggendat the trigger
computers.
ExpectedLOFraction, desiredLORate, desiredRateMult: These
fields combine together, along with the “baseRd#tieé trigger rate
displayed while starting the run — typically theezmincidence rate) to
calculate the prescale according to the followunlgs:

if desiredLORate < 0, the prescale = abs(desiredt®R

if desiredRate = 0, the prescale is 1

Otherwise:

ps = baseRate*expectedLOFraction / (desiredLORdéstredRateMult*baseRate)

subject to: ps is always rounded up to nearesgert
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If the run is TCD only, then there is no prescatawever
events will be simulated for each trigger at theielLORate,
or the baseRate whichever is lower.

The proper setup of these fields is to set the éetgrLOFraction” to
the ratio of the LO triggerrate to the trigger beate for this trigger.
The desiredLORate should be set to the desiredadjested slightly
higher to account for deadtimes.

dataStream: This field is used in conjunction with the
dataStreamNames tab. The number indicates the nathe data
stream this trigger is assigned to. Typically shendard physics data
stream has the index “0”, and express streamsihde® > 0. If an
event satisfies more than one trigger, it is copeethe data stream of
each trigger satisfied.

tokenZero: Set this value to 1 if the trigger should be setsby
token 0.

TriggerWordSuggestion / calibrationTrigger: both of these fields
are obsolete.

The L1 /L2 /L3 tabs:
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These tabs set up the L1/L2 & L3 algorithms fostinigger. The high
level algorithm is chosen from the drop down bdxor each algorithm, a
different set of parameters may be configured. Mikanings of these
parameters must be documented by the maintainene &f2 algorithms.

The TCD Tab:

The TCD tab gives the capability for the TCD to gexte special triggers
on a time schedule. This feature has not beeninsedAR.

This concludes the description of the “triggerd3 which sets up the suite of

triggers. I'll now continue to the descriptiontbé other main tabs of the Trigger
Configuration screen.

The EvpGroup Tab:

The tab is used to setup the rates and triggeserix to the event pool. This list
box contains 32 possible “evpGroups”. Each oninede groups is defined in
terms of a set of triggers. The logic is that gelect the triggers to be
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considered within the group with the check box€sen you select the rate for
the group of triggers by entering the value intip the box labeled “rate”.

Within each group, triggers are randomly sent &dhent pool at the rate set for
the group. This means that the fraction of evanising at the event pool in
each group reflects the relative rates of the &igdpelonging to that group.

One important note is that this configuration warksonjunction with the tab
labeled “contaminationDef” as well as the fieldtbe run control main screen
labeled “evpPolicy”. The “contaminationDef” tabrtains a field called
“policy”. There are several possible values fa policy field:

sample — Ignore evp groups, take a random sampl@hat
none — Do not send data to the event pool

all — Send all data to the event pool. (Dangetmeause the event pool
can not handle more than about 30MB/sec)

normal — Use the “evpGroup configuration” to deterenwhich events are
sent to the event pool

Furthermore, the logic is that the value set omtlagn screen takes precedence
over the value on the “contaminationDef” tab, uslége main screen evpPolicy
has the value “normal”. If the main screen evj@as “normal”, then the
“contaminationDef” policy is used.

The intention here is that the main screen typyoalll use the evpPolicy
“normal”, to defer to the configuration file. Hewer, the user can override this
by modifying the policy on the main run control esen.

The dataStreamNames tab:
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Enter the names for the data streams on this panké index in the left column
is the index one uses in the “userdata” tab otrilgger configuration to set up an
express stream on some trigger.

The labels tab:
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The labels screen is used to set the trigger paessnor the DSM and QT tree.
The first column is the name of the register. $eeond column is the only
column that can be modified, and it correspondteovalue of the register. If
this value is “-1” it means to take the defaultueafrom the tierl file. The third
column is the default value from the tierl fileThe fourth column is potentially
a comment explaining the meaning of the field,|se giving a key to the
possible values allowed.

The specific meaning of each register varies wiffei@nt tierl files, so see the
trigger documentation for the definitions of thgisters.

The contaminationDef tab:

This tab is entirely misleading. The only fieldit has any effect here is the
“policy” field. This the evpPolicy, and is dedwed in the discussion of the
“evpGroups” tab.

3. The TRG_RUN screen

Page 29/ 34



STAR Run Control Operation Manual 142011

Select details for the “TRG_RUN” field on the Ruonr@iguration screen and the
following window will appear:

This screen is used to set up global aspects dfigger system that have nothing
to do with the actual triggers themselves. Thamreys of the parameters is as
follows:

configOpts: this field determines when DSM/QT code is loadé&tie
code takes ~>1min to load on startrun, so the h@girois “Auto” which
loads the code only if the tierl file changes.

speed_limit: This is the TPC speed limit. If the value is “@ie speed
limit is 750hz. Otherwise the speed limit is takeom this field.

disable_speed_limit: Set this field to disable the TPC speed limit
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nToken: Sets the number of tokens available to the systeax 4095)

tokenBitsOn/tokenBitsOff: These parameters are bit masks, which
allow one to force certain token bits off or ofror example
tokenBitsOn=1 only odd tokens. TokenBitsOff=1 only even
tokens. This has been used in the past to gahdrhardware cross-talk
between token bits.

Clock Source:select whether this configuration should use thédrRH
clock or the trigger local oscillator.

4. TCD Setup Screen:

To get the TCD setup screen, press “details” feri@D_SETUP_name field on
the main Run Configuration screen. You shouldtsedollowing window:

Here you can select a detector's TCD and set tnppate TCD parameters. If
you change parameters on this screen and intendtthbe global remember to
select “Change for all configurations” on the comi@tion screen.

5. DAQ Configuration Screen:
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To get to the DAQ Configuration screen press “dgtain the main Run
Configuration screen for the “DAQ Configuration&hd.

Here one sets up the daq for each detector. Smidbie detector in the list box

on the left side. That detectors parametersagpitlear on the right.

run_type: This parameter describes the general run typeis Th
sets the general actions that DAQ will take.

Run Type

Actions

Pedestal

Do not write out events, only write out ¢
summary at the end. Calculate pedestal

values

1554

Pulser

Perform gain calculations

Configuration

Do not read out data. Instead reddgad

plane id's for testing

Physics, Laser

Read out data and perform clusteémiin

Others

Not used
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ped_mode Set if pedestals should be subtracted

gain_mode: Determines the gain table used.

Gain Mode

Action

Pedestal: linear gain, above 255 stays 255

Seesaw: linear gain, truncate at 8 bits

Log: logarithmic gain

w N+~ O

Corrected: logarithmic gain with gain
corrections applied

SVT: Svt gains

5

SVT_CORRECTED: Svt gain corrected

raw_write: 1 every “raw_write” events will be written out it
full raw data, rather than just clusters.

Other: Additional fields we be available for certaineletors,
and have detector dependent meaning.
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6. DAQ_RUN screen

To get to the DAQ_RUN screen select “details” fug tDAQ_RUN_name”
parameter on the main Run Configuration screen.

The main parameters to be changed on this scregheareceiver board masks.
To modify the receiver board mask, select the detem from the left list box,
then select the appropriate sector (or component) the bottom list box. The
simply click the appropriate RB's in or out of tie.

***note*** If you mask a TPC receiver board, yolsa need to turn off the
power for the TPC RDO. Otherwise, the TPC willdd®0% dead.

Note that there are always 12 check boxes, howeasry RB's a detector may
have. They are always counted from the left l=de.

Additionally, there may be other detector spegidcameters listed in the fields
above the RB masks.
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