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Outline

» Recent developments and firmware status
= Monitoring/data quality

= Performance

= Trigger simulator (tsim_[1ft, tsim_[1fps)
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Recent Developments

All personality codes (front-end mapping) are in place
CFT axial
CPS axial
CPS stereo
FPS

Providing data to L2 pre-processors
CFT/CPS axial
CPS stereo
STT (capability to send test vectors)

In the process of certifying the CTT inputs
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L1 Central Track Trigger Firmware Status
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A/O Terms implemented

TTK(1 ,X) - One track with pt > x (x = 1.5, 3, 5, 10 GeV)
TTK(Z,X) - Two tracks with pt > x (x = 1.5, 3, 5, 10 GeV)

TIS(x) - Isolated track with pt > x (x=5, 10 GeV)
TIL - Isolated track with low home-sector occupancy
with pt > 5 GeV
T|Q(X) - Isolated track in quadrant x (x = 1,2,3,4) with pt > 5 GeV
THT(X) - Total fractional doublet hits occupancy in CFT > x

(x=5, 10, 20%)
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CTT Monitoring/Data Quality

= Hardware monitoring (CFT shifter + CTT experts)

= CTT Examine compares data vs trigsim online
(CFT shifter + CTT experts)

= A/O Term rates (CFT shifter + CTT experts)
» L1 xsec monitoring (CTT experts)

= Run quality database (CTT experts)

(Need to add CTT histograms for GM)

DO Workshop, Beaune, 18 June 2003 B.Vachon



Hardware Monitoring

More than 100 DFE boards with over 840 FPGASs

= Status of firmware initialisation, firmware version
= Error bits: synch status, missing links, etc.
= Can inject test vectors into readout chains at almost every point

File Yiew DFEA control LVDS Control Diagnostics Monitoring Help

DFEC Display I DFE Status | View Firmware

DFE Controllers

| Fix x13 | Get CTT Status
Double Click Controller Panel To Update Status  Right Click Controller Panel For Command Menu

PC03,PC19,PC20 PCO4,PW03, Test
T

1;'!5 Busy Idile_HaFEC_PCO04_2 1 cwRDTE cFR ENE FUL DL

Busy Idle. HalFEC _PC03 2 1 cMRDTE CFRENF FUL DL

J
W
DFEC

Busy Idle. Hal FEC_PCO03 3 1 cMRDTE CFR ENF FUL DL Busy Idie Haw.FEC _PWO03 1 1 cmrDIE CFR FNF FUL DL

Jt
W
DFEC
Jt
W
DFEC
Jt
W
DFEC

Status: GUI intialization complete |

Busy Idle. HalFEC _PC19 2 1 cMRDTE CFR FNF FUL DL Busy Idie. HaFEC PWO03 2 1 cmRDTE cFR FNF FUL DL

Busy Idie Haltk FEC_PC20_2 1 cwRDTE CFR FNF FUL DL Busy Idle Hal? "EC_PTO1_1_1 MR DTE CFR FNF FUL DL

Busy Idie. HaWFEC_PT01_2 1 cMRDTE cFR FNF FUL DL
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A/O Term Rates Monitoring

File
The CTT A/O term rates are sensitive
to any changes/problems/noise in the Wed May 28 22:23:4 2003
AFES Run Number
Luminosity ~ E30
L1 Accept 448.687 Hz
L2 Accept 83.395 Hz
Tool AOTmon:
X
. ' , AIQO% FIFO SynE Fired (Hz) Al
= CFT shifter takes 'snapshot' of rates for 0 -
each new physics run. 1 21, 0 00 5|
i 21 0 0.0 5
_ . 3 21 0 0.0 5
* |nfo stored in ASCII file 4 21 0 0.0 5
5 21 0 0.0 5
. 6 21 0 0.0 5
= Can plot rates vs lumi/run 7 21 0 0.0 5
8 21 0 0.0 5
] 9 21 0 0.0 5
Could be useful for other trigger groups 10 I 0.0 6
Many possible improvements s B B L =~
Take Snapshot |
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TTK Rates vs Luminosity
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L1 cross-section Monitoring
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Run Quality Database

= CTT has an entry in the run quality database

= Updated on a weekly basis by the CTT on-call expert
(based on CTT checklist in the e-log)
= Developed "user-friendly" interface (to make it as painless as possible)

File Help

Get Run Number |

Qual = |Unknawm
Run > 1175000

177745 K
177746
FFRAY
177749
177750
AFTTH
177752
177753
177759 -
177760
77761
177762
177764
AErEFii
177779
177762

177783
177784
177785
177766
177767
177768 &

Update Database

CIT | cAL | CFT | MET | MUO | JET | SMT | dummy

Run Quality:

Reasonahle — |

L1CFT Reasonable — I |Crate »13 out af the run
L1CPS .-.sl [

L1FPS = I

L1MUGH Good = l '

L2CFT = I

L2CPS_AXIAL i
L2CPS_STEREO — I
L2STT —~ | '
L2FP3 = I
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L1CTT Performance

= Turn-on curves

= Efficiencies
TTK
L1CTT track vs offline
L1CTT track + CPS matching

= Fake rate
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TTK Turn-on Curves

Turn on curves for single track triggersl
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TTK Efficiency

Efficiency of single track triggers as a function of azimuthal angle, ¢
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L1 track effiCiency (with respect to offline tracks)
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L1 track + CPS efficien CY (with respect to offline tracks + CPS cluster)

e UN 176880 (13 May 2003)
dummy CPS mapping

m— UN 177679 (2 June 2003)
with proper CPS axial mapping
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L1 Track efficiency independent of offline tracking (Y. Maravin)

- Use Z -> ee
- Select events with exactly 2 EM clusters matched to CPS clusters
- Look for L1 tracks within +/- 1 sector of EM/CPS clusters

L1 track finding efficiency ~ 80%

Fake rate w/r to offline tracks

f = L1 tracks with no associated offline tracks ~ 10%
L1 tracks
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tsim_I1ft

= discrepancy in fiber numbering fixed - improves agreement
= For TTK terms, tsim_|1ft vs online agrees within ~20%

fraction of events firing A/O terms w/ bugfix | (C Hensel)

fraction of events firing A/O terms w/ bugfix | |

09fF
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tsim_l1fps: Work in progress, timescale of a couple of months

DO Workshop, Beaune, 18 June 2003 B.Vachon



Summary

* Firmware writing/debugging well underway ("seeing the light
at the end of the tunnel")

= Significant efforts focused on understanding performance
Turn-on curves

L1 track finding efficiency wi/r to offline tracks: ~90%

L1 track + CPS efficiency w/r to offline tracks + CPS: ~80%
L1 track finding efficiency independent of offline tracks: ~80%
Fake rate w/r to offline tracks: ~10%

= Work on track equations optimization going on in parallel

= System closely monitored.
Tools developed to help monitor data quality.
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THT Rates vs Luminosity
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TIS/TIL Rates vs Luminosity
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TIQ Rates vs Luminosity
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