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Brief Outline

« Construction of atrigger list
— Many of these dides are thanks to Elizabeth Gallas

« Trigger Monitor tools
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Trigger Fundamentals

« Effect of the ‘Trigger’ system
— givenover amillion opportunitiesfor collisons (‘events per second)
— choose <50 to record for later analysis
o Selecting events:
— Some fraction of these events are not ‘rare’ (but still useful):
« Low energy jet production viaQCD ...
« Measure luminosity ...
« Detector monitoring ...

— The study of rare processes and the discovery of unknown phenomenarequire
maximal ‘exposure’ to the beam

« Need well designed triggers that can remain unprescaled at the highest
luminosity

e Thetrigger system isdesigned to
— Record the wide variety of processesthat DO physicists are interested in.

— It doesthisusing a‘trigger menu’ (or Trigger List) which is complex by
necessity
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Trigger System Design
o [Fast, complex, high rate,...,multi-level

— Levd 1 - électronics and firmware

o reduce 1.7 MHz to 5-10 kHz (presently 1600 Hz) by looking
for interesting signatures (high Pt tracks, high Et energy
deposition)

— Levd 2 - firmware and software

« 10 kHz to 1kHz by refining L1 objects, match objects found by

different detectors
— Leve 3 - software

o 1kHz to 50 Hz - execute streamlined versions of offline
reconstruction programs to select events.

o Programmable!

— through the ‘trigger configuration’ generated from Trigger Lists
stored in  the Trigger Database

— and online resource allocation by COOR
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Trigger Database Purpose

 Generate
— precise programming for trigger configuration
« ONLINE
« SIMULATION

— The configuration format: ‘xml’
o Extensible Markup Language (XML) universal format for
structured docs and data on the web
« Thetrigger ‘xml’ does not contain all the information stored in the
trigger database, specifically wrt versioning, how one trigger list
relates to another triggerlist, or descriptions.

ore
— all global Trigger Lists used onlinein Run 2

— Bench march Trigger Lists for simulation

 Report
— trigger configuration settings

 for use by offline analysis programs

— Et thresholds, etaranges...
« to the collaboration (web), with some documentation features

— not intended as a substitute for trigger subsystem documentation !
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Trigger Database | mplementation

Design:
— Three levels of decision making
o Level 1 - hardware, firmware
e Level 2 - firmware, software
o Level 3 - software
— complexity is areflection of the complexity of the trigger
— symmetry/commonality is taken advantage of wherever possible
— seemingly cryptic nomenclature reflective of trigger programming.
o |Implementation:
— IN USE for all global trigger configurations since December 2001
« Documentation:
— Specifications from
o COOR document (Scott Snyder)
« DO Trigger/Online Groups
— Trigger Database

« see Entry Interface ‘help’ button
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A Trigger isa L ogical Condition

Identified by atrigger name

with aset of criteriacalled aScript at Leve 1, Leve 2, and
Level 3

> Each of which is satisfied if all of itslogical conditions or
TERMSis satisfied
satisfied (true) for an event if all 3 Level Scriptsare true for that
event Terms

Script CEM (23)
Trigger Name L1 T1S(2,5)

E28 2T5SHS L2

L2CALTRK (2,3,5T19)

L3

L3FELE(ELE_NLV_SH T5,2,5.,...)

9 November 2004 Bill Lee/ Shifter Tutorial




A Trigger List
Identified by Triggerlist Name/VVersion

contains one or more triggers
like atree with Triggers as branches

— If any trigger is satisfied, the event isrecorded and the trigger bit
for that trigger name is set to TRUE in the event record

L 1Script
EM MAX L 2Script
L 3Script

Example:

2EM _HI

global CMT-?.??

SJET_HT logical

TERMS
(yes'no)

MU _JET_HI
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Trigger Database Design

L1 Scrlpt

Ils name/l1ls verson

N2 N3
L2 Filter L3 Filter

t name/t verson t name/t verson

NAME/VERSION scheme is repeated throughout the design.
The name is intended to reflect the conditions in that definition
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Trigger Nomenclature—1L1

« NEOTYPE — an L1 detector class

— Group NEOTERMS which shares common download mechanisms
« Examples: ctt, fpd, fps, muo, emcount, jetcount ... specterm

« NEOTERM —the “And/Or terms”

— For any event: result is TRUE or FALSE
— Map into the L1 And/Or Framework

— Combine one/moreto form aLevel 1 Script decision
o Examples. TTK(1,1.5), Afastz ...

e L1 Script decision
— Logical AND of one/more NEOTERMS
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Level 1 Trigger Systems

C -- Calorimeter -- based on Calorimeter “trigger towers’
« emcount / CEM(n,Et[,Hv]) — Cal EM TTower
o jetcount / CJT(n,Et) — Cal Jet (tot) TTower
« misspt / CME(MEt) — near future

M -- MUON - based on Muon system scintillator, PDT,MDT and CFT
o muo/ MUO(n,Pt,eta,scint,wire,option)
T -- CFT/CPS
o ctt/ TTK(n,p) — CFT track
o ctt/ TIS(n,p) -- Isolated track
o ctt/ TIQ(N,p,q) -- Isolated tracks in a quadrant
e ctt/ TIL - Isolated track(s) with low home-sector occupancy.

A -- Specia (L1 Framework terms)
— constructed from signals from: the Accelerator, Luminosity
Monitor, Trigger Timing and Control
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L1 Muon Trigger

(i 54 Trlgger Object Report - Metscape

Na:me— BUTO | Version= 2.00 , Tze Status= wsed | Cwrrent Status= current . Created (Ivlodified) by Gallas on 06-Jan-2002 12:00
05-Tan-2002_12:00

Deszcrption: Musn global track combining CFT and/or Ceniral Muon (PD'T’s and Scintillator) andfor Forvward Muon (AMDT s
and Pixels)

See Level 1 Muon Terms Description

order ATLE type Description

Ivluon track roaltiplicitsy. Possible ssalues:

0 == no tracks,

1 == one track,

2 == twn tracks,

3 == three tracks (generally not iraplerented buat conld be).

Ft (transverse mormenturm) threshold. Possible walues:
® pix == no momentmm selection (L1CFT not used),
= pil == ptl of the LICFT,
e pi2 == pt2 of the LICFT,
® pi¥ == piZofthe L1CFT,
s pid==ptdof the LICFT.

eta (peendorapidits) range . Possible wralues:

C == Clentral: [etal=1 .0 {central rmuon systermn only),
W == Wide: |[etal=1.5 (CFT swystern coverage],

A == &1 remwon: |etal=2.0 (roon systern coveragel,
M == Ilorth: etabetween -1 Oand -1 .5,

0 == north: etabetween -1.5 and -2.0,

P == north: etabhetuween -2.0 and -1 .0,

85 == South: eta between +1 .0 and +1 .5,

T == zouth: eta between +1 .5 and +2.0,

T == zouth: eta between +1 .0 and +2.0,

B == Between: -2 0>=eta=2 0 but not -1 0=eta=1 0. (forsard rmuon systern onls)

L1CFT and. scmtillator qualitys (TWITCO5) . Fossible Walues:
= Loose,
== Tight,
X == no requirerneht
E == Expermental.

Wire and scintillator gualits (WTC10). Possible YWalues:
= Loose,
== Tight,
X == no reguirernent
== Expenrmental

L= PENET BN PN v PP

L A e S YA | | Document: Done (2,764 secs)

=
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L1ICTT Trlgger

I'.‘bI.l REPDRT Neutypes and Meokterms - Metscape

REPORT: Neotypes and Neoterms

Lewel 1 detector : CET/ACPS | MEOTYPE AV ersion= ctt £ 2.00 | TTse Ztatus— used ,
Charrent Status=— cwrrent |, created by toole on OSY1E8/2002 O0:00:00

Descrnption: CEFT/CES terms: These terms are as described in D0 Track and Preshower
Trigoer Tevell Trigger Terms and Data Transfer Protocols, v07-00.

pt thresholds = 1.5, 3, 5, 10 GeV

n: number of tracks

p: pt threshold= 1.5, 3., 5, or 10 GeV.

g: gquadrant number =1, 2, 3, or d

occ: Average fractional occupancy in a a CFT trigger sector.
nsep: Separation in terms of CFT trigger sectors.

* & & 4 4 4

TTE{n,p)} CFT track.

TELin,p) CFT track with preshoswer.

TP in,p.q) Low pt CFT track(s) with preshower deposition in a gquadrant

TN in,q) Preshower cluster in a guadrant.

TDLin,p,s) Pair(s) of rack/preshower with same (ss), opposite {o0s), or don't care (ns)
charge signs.

TISin,p) Isolated tracks.

TS {n,p,s) Two isolated CFT tracks with same (s5) or opposite{os) charge sign.
THT{occ) Fraction of total CFT doublet hits.

TACnsep) Track Accoplanarity. The number of sectors between two highest pt octants
TICn,p.q) Isolated tracks in a quadrant

T {n,p) Octants with sum pt above thresheld.

TTA1 Mumber of tau candidates ==1

TTAZ Mumber of tau candidates ==2

TTL Isolated trackis) with low home-sector occupancy.

I i £k & L D Y | ! Document: Done (6.199 secs)
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Audience Participation @ L 1!

o Decode L1 neoterm name: CEM(1,5)
o Startswitha“C” -- Calorimeter

« CEM (Sum Electromagnetic Trigger Towers)
— CEM(n,Et[,HV])

e« N=1-RequiresONE EM TT with

« Et>5GeV and

« NoHv—-NO Hadronicveto

« Decode L1 neoterm name: mu2pt3wtlx

o Startswitha“m” —Muon/(maybeCTT)
— MUO(n,Pt,eta,scint,wire,option)
N=2-DIMUON
Pt3 —requirespt >3 CTT threshold
Region =‘w —WIDE region (CFT coverage)
Scint =t = TIGHT req. on muon scintillator
e Wire=‘I"—LOOSE req.on muon PDT/MDT’s
o Option =‘x’ —no additional options

. ecode L1 Scri pt Name (seenin DAC?monltor) TTK(2,3)TTK(1,5.)_ CEM(2,3)CEM(1, 6) ncu
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L1: Whaaaaat'sthat ?

e '_ncu’ —started appearing in L1 Script names for
global_CMT-11.00

— Cal_unsuppressed / 1

« New trigger in it’s own exposure group
« Read out all Calorimeter cells unsuppressed

— All other triggers were changed to veto on that L 1 condition
o Other ‘short names used in L1 Scripts:

— ' 72 —requires Afastz
— ' nfZ —vetoon Afastz
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Trigger Nomenclature—L2, L3

« OBJECT
— Hasadistinct name
« AtlLevel 2. EM, JET ... or at Level 3: L3TEle
— Has adistinct set of parameter definitions
« Name, type, default, min, max, description
— Has adistinct type

« TOOL or FILTER
e Bagisforal TOOL and FILTER TERMSs (below)

— Associated with one/more L2/L 3 ‘releases’
e« TOOL TERM

— Aninstance of aTOOL type OBJECT giving values to each parameter

o Aﬁsi %e: At L2, TOOL S depend on getting input from the L2 preprocessorsin
the Run

— Can depend on other tools

« Example: Jet finding TOOL uses clustersfrom a Cal Cell Clustering TOOL
which uses Cell Energies unpacked by a Cal Unpacking TOOL

— Finds candidatesfor other tools, filters
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Trigger Nomenclature—L 2, L 3 (cont)

e FILTER TERM

— Aninstance of aFILTER type OBJECT giving values to each
parameter

— Can depend on other filters
— May find candidates for higher level filters

— Makes cutson candidates
— For any event: result is TRUE or FALSE
e L2,L3Scriptdecision
— Logical AND of one/moreFILTER TERMS
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Trigger Database Design

>
o~

T N . g B
Trigger Name % o

N tn_namef/tn_version b é

L1 Script AN i
Ils_namellls_verlsion L3 Scrl pt

|3s name/l3s version

L2 Preprocessor
pp_name/pp version

L2 Filter ‘Term’ | — L2 Object—

t name/t verson O namegO version

N2f 1 (set of parameters,
1 N2ft

L2 Tool ‘Term’ types, defaults,
t name/t verson ’

N2t
A ‘Term’ isatool or filter with adistinct set of

paameter = ¥alpe pairs ‘Release Version’
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Trigger List History

Link off of Triggermeister page

Bookmarks Tools Help

@ [ L http:jfwww-d0.fnal.gov/trigger_meister/privatefwwwtl_desc/global.htm] 1*" I GL

|| TriggerMeister's Webp... | TrigDb | | DAQ Shifters' Page ®»My Yahoo! | jRedhat | trig tabs | ) beam status

Global Trigger List Descriptions

global CMT-13.21 -- Runs using this TriggerList

Changes from global CMT-13.20:

bug fix to the L1 Muon logic in central octant 6.

global CMT-13.20 -- Runs using this TriggerList

Changes from global CMT-13.11:
Major L3 revisions

e IT
o JT4 HT_LM3 2TAM > JT4 _HT_LM3 ZLMO
s DMU
o DMU4_2TAM_IMI_VX - change upper niass limit to 2 TeV
= QCD
o JT_L3M225 > JT_L3M250
o JT_L3M380 > JT_L3M430
e MUH
o MUHI_TKI12 > MUHI_TKI12_TLMI12 (name change only)
MUHZ2 LM3 TKI12 > MUH2_LM6_TK12
MUH3_LM3_TKI10 > MUH3_LM6_TKI12
MUH4 = drop suite
MUH6_TKI10 > MUH6_TKI12_TLMI2
MUH7_TK10 = MUH7_TKI12

TAUZ_ NNI10 =TAU2 2NNI0O_NN

Tightming of EM triggers
= T7SHTS_MI0O > T7SHTS_MI15
SHTB_ITK 10 > SHTI0_ITK 10
IT7ISHTS > ITIOSHT10
SHTI15_MI15 > SHT15_M25
TI13L15->TI13SHI15
L20_M25 -> L30_M25

| Done
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Report: global CalMuon-13.21 (1)

Edit Miew Go Bookmarks Tools Help

<:II - ll [ L | @ ||_| htrp:,.’,-fdodb.fnal.go’v,.’trigdb,.fcgiftdb_repon'_elemenr.pv?Functicn:Tr‘igger+Lisr&ir1tInamivl I GL

|| TriggerMeister's Webp... [ TrigDb | | DAQ Shifters' Page W»My Yahoo! | jRedhat (—trig tabs | jbeam status

Trigger List Report

Trigger List Name input: | intlname . intlversion | = [ GLOBAL_CMT . 13.21 ]
TRIGGER LIST Name/Version= global CMT /13.21 , Use_Status= permanent , Current_Status= local
Implementation in: primary DAQ system , Configuration Type = physics , autopause= yes , comics_runtype= data , 13_type= regular .

num_nodes= 0, Trigger_count= 376 , Link to RunsDB using this TriggerList.
Created by Stevenkj on 13-Aug-2004_08:56
Description:

V13 Global trigger list requested by the Trigger Board.

Changes from global CMT-13.11:
Major L3 revisions

e JT
o JT4_HT_LM3 _2TAM -> JT4_HT_LM3 2LMO0O
DMU
o DMU4_2TAM_IMJ_VX - change upper mass limit to 2 TeV
QCD
o JT_L3M225 > JT_L3M250
o JT_L3M380 > JT_L3M430
MUH
MUHI_TKI2 -> MUHI1_TKI2Z TLMI2 (name change only)
MUH2 LM3 TKI2->MUH2 LM6 TKI2
MUH3 LM3 TK10->MUH3 LM6 TKI12
MUH4 -> drop suite
MUH6 TKI10 -> MUH6 TKI2 TLMI2
MUH7_TKI0 -> MUH7_TKI2
TAU
o TAUZ_NNI10 -> TAU2 2ZNN10_NN
EM
o Tightning of EM triggers
TTSHTS_MI10 -> T7SHTS_MI15
SHTS_ITKI10 -> SHT10_ITKI10
IT7SHTS -> ITIOSHT10
SHT15_M15 -> SHT15_M25
T13L15 -> T13SHI15
= |
| Done
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Report: global CalMuon-13.21 (2)

Edit M\iew Go Bookmarks Tools Help

<:II - II [ |} @ ||_| htrp:,.’,-fdt}db.FnaI.go’v,ﬁmgdb,.fcgiftdb_repon'_elemenr.pv?functian=Tr‘igger+Lisr&ir1tlnamivl I Gl,

|| TriggerMeister's Webp... | TrigDb | | DAQ Shifters' Page "W»My Yahoo! | jRedhat (—trig tabs | ) beam status

|Group 1 |::111c‘ral:e:;:r 1 |regu[a.r |6‘

|L 1 Cal Trigger Tower Programming ( L 1Dialog ): |e:n:ll'l Ien.lﬂ |e'rn6 Ie:ruS' E E t7etal.8 1:1_u|]|

L1 detector Neotypes : ||CET/CPS |Call}ri:rneter Calorimeter |Muon |Spel::inl (Named ) And/Or
(Link to Neoterms )} ||ctt/2.00 |eruc01mtﬂ.l}ﬂ jetcount/1.00 muo/2.00 |specten1:|.r'l.00

L2
filters mone EM EM EM EM EM ETA TRACK EM |EM EM ETA TRACKlEM |ﬂ EM RANDOMPASS }EM ETA }TRACK El

L2
tools ([EM(0,6.,0..0..0..0..1..6..0.none.5,0.3.3.50) / 1

TRACK(0,5. . PTCTT.0,0
/1
EN(0,120.,999.,999.,999.,999.,1..1.. 1. TRACK{0,10.,0,0.0.. TRA CK(0.,5..PTCTT.0,0.0,32.0.)),5,0.3,.3.50)  TRACK(0,5.PTCTT,1,0.
/1 /1
ENMN(0,120.,999.,999.,999.,999.,1.,.1.. 1. TRACK(0,10.,0.0..0. TRACK(0,5..PTCTT,1,0,0.32.0.)).5,0,3.3,50)
/1

EM(0,120.,999.,999.,999.,999.,1..1..1. TRA CK{(0.5.,0,0.,0., TRACK(0,5. . PTCTT,0.0,0,32,0.)),5,0,3,3,50) / TRACK(0.3.PTCTT.,1.1
1 1
EM(0.120..999..999..999..999..1..1.. 1. TRACK({0.3..00..0. TRACK(0.3.PTCTT,.1.1.0.32,0.)}.5.0.3.3.50) /
1

EM(0.120..999.,999..999..999..1..1..1. TRACK(0.5..0.0..0. TRACK(0.5..PTCTT.1.0.0.32.0.)).5.0.3.3.50) / TRACK{0.3. PTCTT.0.0
1 /1
EM(0,120.,999.,999.,999.,.999.,1..1.. 1. TRA CK(0.3..0,0.,0.. TRACK(0,3. . PTCTT.0.0.0.32.0.)).5.0,.3.3.50) /
1

EM(0,120.,999.,999.,999.,999.,1.,1..0.n0n¢,5,0.3,3,50) / 1

COMMISSION /1

T0.5.)/1

MIT(0.10.) /1 JET(0.10.) /1

TRACK(0,10.,.PTTRACK,0,0,0,30.0.) / 1

L3

\filters: PassFraction Ele mp Ele Ele

Ele Hia Jet Jet Ele Jet
Ele MEt Ele |Irack Ele Ele |Ele
Ele |[Ele Ele |CFTVertex

Adaces (MBsace | L PP RN B

[
| Done
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Report: global _CalMuon-13.21 (3)

File Edit WView Go Bookmarks Tools Help

CEI = I_I - é‘: [ X | @ ||_| http://dodb.fnal.gov/trigdb/cgi/tdb_report_element.py ?function=Trigger+List&intiname=global _CMT&intlversion=13.21 IV| |@,

|| TriggerMeister's Webp... | TrigDh | | DAQ Shifters’ Page "¥#My Yahoo! | Redhat | trigtabs | beam status

B e T | | ety |

This trigger definition includes a set of tools required by Level 3 ScriptRunner (a run configuration, an error handling tool and a geometry tool). Because it includes 'null’ scripts at L i
SRTOOLS ONLINE /5 |used by general pro_grammin_g instructions to Level 3 for this configuration to be listed before any trigger specific tools or filters in the element. This version has the error handling tod
SRtools_online / 5

The following triggers belong to the same Exposure Group.

Exposure related L1 And/Or Terms:
[ ALiveBX & NOT(_ASkip0 ) & NOT(_Acalc00 ) ]

They share Device Group = allerates / | and

requires beam crossing and N/S luminosity monitors above threshold in coincidence and NOT unsuppressed Calorimeter read out. This is the same as min_bias_ NCU with the nim ¢
min_bias_nim NCU /|

Afastz_ncu / 1 Inone /1 lpf1/1

requires beam crossing and N/S luminosity monitors above threshold in coincidence and NOT unsuppressed Calorimeter read out. This is the min_bias_ NCU that uses run 1 electron

min_bias vme NCU /1
Afastz VME_ncu /| Inone / 1 [pf1 /1

requires beam crossing (an accelerator condition) and NOT unsuppressed Calorimeter read out
zero_bias NCU /2

ALiveBX _ncu /1 Inone /1 lpf1/1
LIMU DOWNLOAD / Not areal trigger; For download purposes only.
10 L1Mu_download / 10 Inone /1 [pf1/1

LICTT DOWNLOAD / |[Not areal trigger: For download purposes only. Includes veto on cal unsuppressed.
10 LICTT download /9 Inone /1 [pf1 /1

L1: one calorimeter EM trigger tower with Et>11 GeV. Veto on cal_unsuppressed condition. L2: Requires a standard L2 EM cluster with a threshold >= 15 GeV. L3: The trigger b

CEM(1.11) neu /1 |L2CALEM§ L5,x) 12 |mgl?000 Ele(ELE NLV_SHT.1.22..0..3.6.-S

L1: one calorimeter EM trigger tower with Et>11 GeV. Veto on cal_unsuppressed condition. L.2: Requires a standard L2 EM cluster with a threshold >= 15 GeV. L3: The trigger b
SH30/2 GeV. Mark and Pass one in 17000 events.

El_SHT22/1

|mpl?000 Ele(ELE_NLV_SH.1,30.,0..3.6.-99

L1: one calorimeter EM trigger tower with Et>11 GeV. Veto on cal_unsuppressed condition. L2: Requires a standard L2 EM cluster with a threshold >= 15 GeV. L3: The trigger b
Pass one in 17000 events.

|gpl 7000_El(ELE_NLV,1,70..0.,3.6,-99.,99.

L1: one calorimeter EM trigger tower with Et>11 GeV. Veto on cal_unsuppressed condition. L.2: Requires a standard L2 EM cluster with a threshold >= 15 GeV. L3: The trigger b
and Pass one in 17000 events.

|gpl?00ﬁ Ele(ELE_NLV_NC.1.90..0..3.6.-95

L1: one calorimeter EM trigger tower with Er>11 GeV. Veto on cal_unsuppressed condition. L2: Requires a standard L2 EM cluster with a threshold >= 15 GeV. L3: The trigger b
SHTIS M25/1 The event must also contain Met=>25. Mark and Pass one in 17000 events.

|mgl?000 Ele(ELE NLV SHT.,1.15.,0..3.6.-9
L1: one calorimeter EM trigger tower with Et>11 GeV. Veto on cal_unsuppressed condition. L.2: Requires a standard L2 EM cluster with a threshold >= 15 GeV. L3: The trigger b
L30 M25/1 must also contain Met>25.

|Ele{'ELE NLV,1,30..0.,3.6,-99.,.99.) MEHCal!
el
r g ST with Tre 11 GV Vat it L 9. i ctandard 12 BN ] ith o thrachald L5 1.8 T 3. Thetel ¥l

el
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Two Triggers

» zero_biass | every physics Trigger List
— Level 1 only trigger
e Requiring NEOTERM ALiveBX
« An accelerator based trigger
— true on each of the 36 beam crossings of a single turn of the accel erator
— About 1.7 M times per second

« Used to cross check the luminosity measurement and trigger system
functionality

e Really isunbiased
e« min_bias (‘minimum biased’)
— Level 1 only trigger
« requiring NEOTERM *‘Afastz’
— (and ALiveBX and ASKip0) — every trigger
« Based on Luminosity monitor:
— North, South scintillator array on beamline
e Requires N and S pulse heights above threshold in timing coincidence
« Givesaquick measure of the z vertex
— Necessary to measure luminosity

— Is undoubtedly biased physics-wise
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Example:
Trigger MWTL M3 IMM 2T /2

&'l Trigger List Reporkt - Metscape
3 Tkt kit B

_iol x|

B T T T T O L e o L - AI

Tod [ et necull T L L o O I Y T A o O
DATTW & T2MI3 13015 |[L1:HOT Cal unsuppressed readout and 'a’ region (all) single ranon with tight scintillator and loose wire regquirernents. L2: Tvledin guality muon candidate with pts
2 !mul]gtxﬁt].x nou 1 [BATTOH0E 2,00 BATTOR0,0,5,010 £ 1 LE3FMuonITTOM.1.0.0.2.515 0. TO0SE) £ 2

| !Ll: NOT Cal unsuppressed readout and "w' region (CFT) muon seintillator trizger and loose muon wive requirernent. L2 Iladinmm guality ronon candidate, L3 set t]

147040 (AT L2RI0 STRS WM Emust match a muon.
L3FTrackiPhTrkl 2,31 10,00 I3FInonIITIO]

I3
= reil ptsoatl men [ 1 [BATTOH0,0, 2,00 BTTON,0,5,000 £ 1
Li: MOT Cal unsuppressed readout and 'a’ region (all) muon scintillator trigger. L2: Tvledinm guality rmuon candidate with pt=3 GeW. L3: Loose muon with pt=15C

148045 MU & LTINS 1311552 i T h
jromal piwatior new £1 LWITOR0.S 20,0 BWITTOR0,0.5 00 £ 1 LEFMuonWITTON 1.0 .0 25150 LOOSEY f 2
| A wire recuirernents. Tedium guality oo didate with p

1460430

I IWTL L3 IR 2T f H
EI SFTrack{PhTrkS L1100 T 3FARIVITION (|

ool pzoatlc nou 1 !rl LTTORD,3 2,0 0 LITTOR0,0,5 000 5 1
|L1: NOT Cal unsuppressed readout and " region (CFT) rmuon with tisht scintillator, loose wive regquirernents and pt=5 GeW. L2 Ivledinn guality roaon candidate

TAWTT TS ™A TRATT T
gger Mame{s) Report - Metscape
Far [[Prin s : :

2 [

Trigger Name(s) Report

Trigger Name input: [ intnname , intnversion | = [ MWTL W13 Ihibi 2T | 2 |

TRIGGER Name/Version= HIWTIL, I3 INWVIN 2T 72  Use Status= used ., Current Status= current ., created by toole on
19-MIay-2003

Description: L1: NOT Cal unsuppressed readount and "w' region (CFT) muon with tight scintillator and loose wire
regquirements. L.2: Bfedinum quality mmuon candidate with pt=3 GeV. L3: Require a track matched muon isolated firom

jets plus one additional track.
LEVEL

SCRIPT Name / Description

Level 1 SCRIPT Name/Version— mulpitxwilx ncu /1
Descriplion: A region=—w (wide muon region) single muon trigger wiih tight scintillator and loose wire

requirements and NOT Calorimeter unsuppressed readount.

Level 2 SCRIPT Name/Version— RMUON{(D0.3..2.0.0.MUOND.0.5.00 7 1
Description: pass events with at least one muon found with pT=3 GeV meeting MEDIUM quality(=2)

1

requirements (no region requirement).
Level 3 SCRIPT Name/Version= L3F Track(PhTrkS.2.5..1..10.0) T3FdRMITON CMWM S.SCIJET 8..73 /71

3 -
Description: Requires two tracks with pt=5GeV. Also require a central maich muon isolated from jets.

| i W 8 . Eal | Document: Done (1,382 secs)

9 November 2004 Bill Lee/ Shifter Tutorial




Example:
Trigger MWTL M3 IMM 2T /2

rigger Script{s) Report - Netscape

E

Trigger Script(s) Report

Trigger Level: [ slevel | =[ 13 ]
Script input: [ insname , insversion | = [ L3FTRACK(PHTREKS,2,5.,1.,10,0) I3FDR(MUON CM 5,SCIET 8.7).1 ]

| SCRIPT NAME= L3F Track(PhTrks,2.5.,1..10.0) I.3FdRNOVIUON CMM S.SCIJET B..7) /1, Version= 1 , Use Status=
used . Current  Status= current . created by toole on 19-MMay-2003
Description: Requires two tracks with pt=5GeV. Also require a ceniral maitch muon isolated from jets.
ORDER Includes Lewvel 3 Filter TERNM(s):
1 Term Name: L3FTrack(PhTrksS.2.5..1..10.03 7 1
2 Term Name: LAFARMWUON CM S.SCIJET B..7)/2

| =]
| ke Tlm 3 e A | | Cocument; Done (1,061 sscs) |='="D“|ﬁa"
oi =

[P [T e

-

Trigger Level 3 Term Report

Term Name/Version= L3IFIdRNMNITON CHR S.SCIET B..73 /2  1Use Status= used , Curmrent Status= current ,
created by toole on 19-May-2003_ 10:04

Deszscription: require :a muon with a ceniral frack maich to be isolaited by dR>=.7 from all jet candidates
with Fi>=8 GeV.

iz based on a Level 3 OBJECT name= L3FdR , CWVS package= 13filters , Version= pl1S
Order Parameter Type Walue PAW T Version Default
1 kevl filter [L3FMMuon(MMUON CM.1.0..0..2.5.0..5. T.O0O5FE) 1
2 kev2 filter I3FJetiSCFIETE PWV3 NLC . 0.8..0..3.) 1
3 DR float =7 -

it ik A2 i Bl | Document: Done {1,192 secs)
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L 3: Whaaaaat'sthat ?

o Mark and Pass (specid filter)
— A Level 3 Filter designed to create samplesfor L3 trigger analysis
(not for physicsanalysis)
— Hasoneargument: pass 1 of n
— Action: puts 1 of every n events passing through it into the
Inclusive ‘monitor’ stream

— Eventswritten to the monitor stream are not intended for physics
analysis
« No luminosity accounting for monitor stream
« Eventsrecorded exclusively to the monitor stream events

— do not get registered in the SAM event catalog
— Cannot use ‘pick events utility to get them

— Level 3 scriptsusing thisfilter have mp* in their name, where
pass 1 of n=*
e Other shortnames:
— ‘ps*’ -- for L3FPrescale, prescale = *

— ‘pf*’ -- for L3FPassFraction, fraction =*
9 November 2004 Bill Lee/ Shifter Tutorial




Trigger List Rules...
Examplesof rulesfor valid Triggers, Ligts...

all Trigger Names must
e beunique (inthat Trigger List)
 len(TriggerName) < 16 (thumbnail)
 cannot contain special characters
cannot use more than 4 Levell Caorimeter EM or JET thresholds

cannot use more than 32 L1 muon terms from the set of 256 valid
terms

cannot use more than 128 unique L 1L 2 bits

L 3 filters and tools mustn’t use different versions of tools of the same
name

L 3 filters and tools may call other tools, but tools may not call filters
(not true at L2)

L 3 tool names must conform to SR parsing rules

Many rules checked upon db entry, but the ‘xml’
o novemne JENEr ator chegks many features aswell ...
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DAQ Rates (1)

File Edit View Go Bookmarks Tools Help

<::I - - @ Y:/:[ LI http:/jwww-dDonline.fnal.gov/www/groups/tm/daqrates/36XX/store_3699.png [(_:JL
| | TriggerMeister's Webp... | TrigDb | | DAQ Shifters' Page “¥*My Yahoo! | ) Redhat | trig tabs | ) beam status
2
Store: 3699
1600 First Entry: Aug 2 09:02
1500 Last Entry: Aug 3 12:33
1400 B e L e e e el e
1300 |22
1200 50
1100 6 45
. 1000~ — =
i N s T 5 | 0 g &
‘ = % &
- Rl ““’\‘\N t 7 80 3 &
600 .| 7 M’“\“.\_\T‘M 25
500: w ir """"--—--.________hh—h-_ I—QU
400 \WM it ot N || L S
o | B e | E
I —1.3
1o rd Bt TR e e e e | 5 _
0 I)" I/\ I)‘ I)‘ I/\ l)“l i 0 __— ~Lumi
S 4 4 4 3 %
e 2 2 % 2 2 %
2 % B B % B &
Run Duration inL Live sclfhr pause <Tape Rate> Prescale File
1 195836 1.77h 637 95% 17 002h 380 hz 60-70E30
2 195837 398h 508 94% 13 005h 42 9 hz 45-50E30
3 195838 399h 360 95% 03 003h 48 4 hz 30-35E30
4 195839 400h 276 96% 00 001h 379 hz 25-30E30
5 195840 395h 221 97% 00 001h 369 hz 20-25E30
Done
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File  Edit

@ -

DAQ Rates (2)

Wiew Go Bookmarks Tools Help

- %:] | I:’D :_u' http:/fwww-dOonline.fnal. gov/www/groupsjtm/dagrates/36XX/store_3699.png

|_| TriggerMeister's Webp... | TrigDb | | DAQ Shifters' Page ¥ My Yahoo! | ) Redhat

[ _Jtrig tabs | beam status

900
800
700
__ 600
|
< 500
2
™
&= 400
300
200
100
0 |
80 & | &5
| —60
70| ! o5
60 1 50
! —45
T 50T i 40
= : 35
o | 1
E A0 : —30
307 i o5
20
20 —15
i 10
0 T 0
% 2
% %

Lumi {E30)

Lumi (E30)

Busy (%)

Busy (%)

M

[«]
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DAQ monitor - Spec trigger

File Options Help
Overview || L1 Trigger | Col/Router | DataLogger | SDAQ | Distributor | DSM | L3 Filter |
L1 Trigger Monitor Tue Jun 1 11:31:00 2004 Display Mode |natural unit ﬂ |
Spec Trigger I Trig Details | Exp Group | Cilobal | L1 Qualifiers | And/Or Term | (Ueo Sector I Strip Charts
Specific Trigger Display A
Trig# Trig Name Fired (Hz) And/Or Fired (Hz) Exposed (Hz) Pre
0 Afastz ncu 0.962 881801.807 1.154
1 ALiveBX ncu 0.577 1712633.593 0.577
4 CEM(1,3) ncu 0.0 19836.959 19.43
5 CEM(1,6) ncu 0.0 1221991 60.984
6 CEM(1,11) ncu 0.0 113.888 1829.331
7 CEM(1,9) ncu 0.0 251.247 803.374
8§ [T'K(2,3) CEM(2,3) ncu 0.0 511.454 97.151
9 CEM(1,11) ncu”2 110.233 113.888 1656938.361
10 CEM(2,6) ncu 80.799 84 839 1656938.361
11 CEM(2,3)CEM(1,9) ncu 139475 143.707 1656938.361
12 K(1,10.) CEM(1,9) ncu 51.365 51.558 1656938.361
13  ZEM{2,3)CEM(1,6) ncu 96.382 08.306 1656938.361
14 5(1,10.) CEM(1,6) ncu 45786 46.171 1656938.361
15 ZEM(2,3)CEM(1,6) ncu 201.998 207.192 1656938.361
16 M(2,3)CEM(1,6) ncu”2 201.998 207.192 1656938.361
17  TIS8(1,5.) CEM({1,6) ncu 65.409 67.525 1656938.361 r
I~ -




DAQ Monitor — L 3 Filter

File Options Help |
Overview | L1 Trigger | Col/Router | DataLogger | SDAQ | Distributor | DSM |
‘ L3 Filter last updated Tue Jun 1 11:48:14 2004 ‘
‘ Display Mode |Raw count v| Integration Mode Integral v/ ‘
| 4
L2 Name L1bit L3 bit L3 Script Name # called # passed # forced # prescaled L3 Filter Name # called # passed J
1*min bias NCU 0 2 min bias NCU 5140 5140 0 0 tls1 PassFraction 5140 5140
2%zero bias NCU 1 3 zero bias NCU 4373 4373 0 0 t2s1 PassFraction 4373 4373
[U DOWNLOAD 2
"T_ DOWNLOAD 3
S*EMS5 4 6 EM5 2394 422 0 0 t5s1 Ele 2394 422
6*E456 ELE MP 5 8 CEM6 393 393 0 0 t7s1 PassFraction 393 393
7 E456 ELE MP 393 0 0 0 t651 mp2500 393 393
tos2 Ele 393 0
t6s3 MEt 0 0
9 EM9 393 93 0 0 t8s1 Ele 393 93
9"EM15 6 10 EM15 1206 394 0 0 t91 Ele 1206 394
10*EM12 7 11 EM12 1187 412 0 0 t10s1 Ele 1187 412
11*E78 ELE MP 8 13 2CEM3 2TK3 481 481 0 0 t12s1 PassFraction 481 481
12 E78 ELE MP 481 0 0 0 t11s10 Ele 0 0
tlls11 Ele 0 0
t11512 Jet 0 0
t11513 Ht 0 0
112l Dot n al
N I
|
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File View Hefresh

LmTrigger (1)

Heip

Server
Status

Trigger Rate
Ratios

Trigger
Status

Lewvel 3 Event Bates (Hz)

Luminosity Info
Luminosity (E30])
Proton Halo (Hz)

Pbar Halo [Hz)

Rafios or Rates 7 rafe —-|

27.63
4E456.29
32277

Total |

Eun Mumber | L3 Modes | Configname | Configvers

Incomplete
Accept

Disahle

193646 144

globhal ChAT

12.37

Level 1 Bates Fatio Axis setIAuto ‘_!'J Level| 2 Rates Ratio Axis setIAuto _ﬂ Lewvel 3 Rates Ratio Axis setlAuto ll
2 3

=

0 100200 o 50 o 1
| | | | S [ O [ ¥
sfaste_new—| | — .51 1—] £ i $ — .51 mircbiss_MoU —) g ¢ i =
RATE: ALiveEX_nou —{| | —ors RaTE:2 —]| | H : : - 073 RATE: 2ero bins MCU —{8 od i =
szr ] | — 0,00 =5 ] | : H : — oioo T | T : =
srx ]| — o.00 =2l | 2 : : —oon e B : —
+CEML, F_ned—| | l— 0.2z 5| | i i : — a2z <ens | 1 i i i |-
~CEMU S —{] | a3 5l | i : i LU E] ~E456_ELE WME—) | | | i =
+CEMi e e —{| | ¢ |- ooz =5 ] | : i i S scEmE—| 3 ¢ i i =
+CEMUE_no—| | G 5| | : : : o3 <Emas—f 1 ¢ ¢ :
+CEM[T, 11 ncu —| | 007 sal | i i : — 007 rEmis | 31 E i £ L
=CEMU o —{] | s LR | I i : i — oS <ERMiz—} | ¢ i i =
+TTHIZ, 51 CEMZZ nou —{| | — oS 11—l | i : : I oos +EPE ELE-WME | | : ¢ t —
+TTRIZ, 5 CEME S nou—{| | © ¢ —o.05 11—l | 2 : : —oos *acEMI TR —| | i ¢ @ : |-
FCEMCE AL 2 —| o — 11105 ] e 2053 sEL_ELEMP ) | : i H =
+CEMIT, A new2 —| — 11105 215l ——— - a053 +E1_5HT20 — l |-
+CEMU L me2 —| o — 11105 i I a0E3 E1_5H30 ] el s —
+CEMEL T noE — | o | — 11105 s — - a053 <El_LSo—{| W : |-
+CEMIE AT mew2 —| e 11105 H ] eeeee— I a0ss sEL_bBLtra—) W ;0 —
+CEMCT A neesa ] oy 111.05 M | —— |- aozs ETLSHTIE 15 —{| | —
~CEMC, a2 —| o — 11105 ] — I a0Es sEd Lz _mzs | =dt -
+CEMET I nens2 ]| o - 11108 *15 e —— |- aczs SEI_SHTISTE1S | odi |
FCEMCLAT ncr2 —| o — 11105 +13 ——— - a0s3 +EILTPSHTS 2TRS —{| L i |
+CEMCE I news2 —]| o 11105 i — I a0a3 +Ei_TPsHTa mio—f o : © —
+CEME, i mes —| = — 11105 B | I —— | - 2053 BTSN S Al o | =
+CEMILIILne2 —]| — 11105 ] e— I a0a3 <Ef_Tasulzo—f 4 : 0 I~
FCEMCLIT ncw2 —| — 11105 i ————— - a0s5 +ELzlzo ) 4 ¢ |—
+CEMCL I nes2 —] 11105 ] — I a0a3 E1_25Hs ) d | —
+CEME, A tinenss —| o - 11108 15 Al — |- aozs E1_2L15 5H1S || o |
CEMIL A2 —]| — 11105 ] e— a0 SEl_ZE Tes ) = |
+CEMCE T2 —| o - 11108 13 e ———— |- a0zs E1_SHT15. 2020 | e
+CEMCEL I new2 —| o 11105 +15 ——— I a0ss (S I C RS- HETTR T D | [ —
CEMET, i new 2 —{| o - 11105 15 Al — |- aozs EA_SHTIEZ 2 HTS0 | o——
+GEMiZE non —| =i 5276 +32 e —— I az274 <E2 ELEMP—) [ ¢ ¢
+CEMIZEL_not—|| =d: —s2.76 L | P —— I s2.74 AT I | — —
+cEMiz e — | - &z.76 | B —— | - 274 (S BT | R — T |-
CEMizEL o —{| =i I s27e L | R —— =274 E2 SHT1E W15 —{| omd : —
+CEMizE nou— | i - az76 sie ] —— - az.74 sE2 Lzo_m2s — 4 2 |-
+CEMEZ RN — | | sz.78 =l o —— I =274 +E2 TPSHTE 2TRs —{| 4 @ =
~cEMZE o —| i g7 e | ——— |- =274 +E2 SHTAS_TEIS | 4 @ | ¢ =
~GEMiEE oy —{| =i I &z276 L | ——— I &274 =EzZ TPSHTAELMAIO—) 1 ¢ i =
«cEMizE_now — | il |- s276 b | —— |- =274 <E2 TasuLso b 4 : @ =
+CEMZEL nou —{]  —a® - 5276 +320 | ————— H2T4 SEZ TISLI5 —| Tomdi i — .57 .a"
1/5 |T0ta| Luminosity (E30) 27.8471 |LBMN 33898231 |M0nlt'SN H%Y setto 100% |[=0&= | Jun 01 12,05:34

Status: |Refreshing
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L mTrigger (2)

File Wew Befresh Help |
Trigger Rate Trigger Server
Fatios Status Status
Exposure Group; @ — I ‘
Incomplete threshold: Ay -I
-Lewvel 3 Event Rates (Hz
Luminosity Info Rates (Hz) Exposure Group | Bun Mumber | L3 Nodes  |% 012545678958 CDEF
e ——o— Total| 58057 e
Lurninasity (E30) | Z7.81 - 0 193646 i [z o
=mmiriia — Incomplete| 0,00
Proton Halo (Hz) | 46643.74 - — 1 193646 144 Mcucnln 2
| P ] cce =1
Pbar Halo (Hz)| 3418.45 S ————— z 193646 144 CFT 5
Dlsable| 0.00 ! ST B
STT 7
| L1 | L2 | L3 Axis set[Auto w||L1|Lz[L3 L3 L1 L1 Rate [LZ Rate |L3 Rate [L1 Lum| L1 ®S | Lz =& |.&
Y Bit [Bit | Bit Trigger FPrescale Hz) Hz) Hz) J
a 100 200
oo 2 rin_bias_ MGU 1540000 0.46 0.46 0.94 000 26936.20 26935,
oinhee o | 1w -1 & zero bias NCU 5400001 0.52 0.82 035 0.00
4 | 2 2 1 0.00 0.00 0.00
Biserpeinel] | g g 1 0.00 0.00 0.00
el | 4 4 B Ehds FETOT 019 018 003 000 61381 6158
- ELE_EJEZ i 5 5 7 Eas6 ELE NP 78070 000 000 000 000 0,00 0.00
acEmsziks [ | 5 5 8§ CEME ZB070 0,00 0.00 0.04 000 0.00 0.00
E1_ELE_HF — [
El_srz | m— 5 5 9 Enhig 28070 0.00 0.00 0.04 000 0.00 0.00
e l—— E B 10 Ehd15 g0z 0.05 0.05 0.04 0.03 z.03 2,03
e lanomes || 7 7 11 EmMiz z009 0,11 0,11 000 001 .11 .11
E1ToaHIs 2THs —|| m— 8 B 1z E78 ELE MP 17010 003 003 000 000 1820 0 182
E1_T7SHTE_ M0 —|| |-
E1TM5L1E || m— 8 8 13  2CEM3_ZTK3 17010 0.03 0.03 0.07 0.00 19.20 19.21
E1_T250UL30 —|| —
L 89 9 14 E1_ELE MP 1 105.81 8624 000 2385 4.4z 560
e | — 9 8 15 E1 SHTz0o 1 10581 8624 218 2385 4.4z 3.60
E1_SHT5. 20e0 t10 —|| m— 8 9 16 E1_SH30 1 105.81 8624 1.0 2385 442 3,60
E1_SHT15_2J) HTS0 —] | =
E2_ELE_NP —|| m— 9 9 17 E1_Ls0 1 105.81 8624 015 2395 4.42 3.60
E2_sSHT20 —{| R £
.= = S
!I 0/5 \Total Luminosity (E30) 27.8116 |LBMW 3398291 |honit Sh 87201 | 'HV setto 100% =@s=| Jun 01 12:08:00

Status: |Refreshing
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L2 Monitor Guis

File
200 |
Fife Options
TRGFR | L2 Dataflow | L2Trigger | L2HS | L2Filter | DSM | L25LIC
L1 Trigger Monitor Tue Jun 1 12:11:29 2004 L=
(Global | Spec Trigger . (eo Sector | =
Specific Trigger Display : : :
Trig# Trig Name Llaccept (Hz) av Llacc.(Hz) L2accept(H 0 — | : i :
0 Afastz_ncu, 0625 0.408 0.6 E (R S W
1 ALiveBX_neul 0.703 0.348] 0.7 2 Ti;:e o =
2 L1Mu_download| 00 00 Loy ool g many EA,..V:I_UU
3 LICTT download 0.0 0.0 00| 00 rejectall 'LICTT DOWI
4 CEM(1,3)_ncu 0.117 0.173 0.117 0.17 10
5 CEM{(1,6) ncu 0.0 0011 0.0 0013 10|  6°E456 1
6 CEM(1,11) ncu 0.039 0.05 0039 0.064 10|
7 CEM{1,9) ncu 0.117 0.077 0.117 0.08 10| 1
8 TK(2,3.) CEM(23) ncu 0.078 0.049 0078 0.051 1.0 11°E78 |
9 CEM(1,11) ncu”2 111.424 76.294 91023 67.152 114 13°E1 |
10 CEM{2,6) ncu 78.868 56.274 79.025 57.162 10 32°E2 |
11 “EM(23)CEM(19) neu 137.14 93.401 137.023 94.894 10| S17°E3 I
12 K(1,10.) CEM(1,9) ncu 56.044 38.14 55.966 38.825 10| 68°E4 1
13 “EM(2,3)CEM(16) ncu 95.127 65.566 95.166 66.812 10| 837E5 1
14 'S(1,10.) CEM{16) ncu 42.404 27553 42.287 27 587 10| 9476 |
15 “EM(2Z\CEM{16) neu 197 562 127816 134.17| 86621 148 105°F7A
= u >
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Prescalefile

File Edit View Go Bookmarks Tools Help 4
Q-EI = I_:_/ - @ [ : | @ | [ http:fjwww-dOonline.fnal.gov/wwww/groups trigger/official/global_CMT-13.21 prescales/prescales.html |VI | @, |
|| TriggerMeister's Webp... | TrigDb | | DAQ Shifters' Page “¥?My Yahoo! | JRedhat | jtrig tabs |~ beam status
L1 Trigger Term L3 trigger Name 00-10E30 |[10-15E30 [15-20E30 20-25E30 |25-30E30 [30-35E30 | 35-40E30 |40-45E30 45-50E30 |50-55E30 |55-60E30 61:!—'?1:!]55.'!i
Afasiz.__nc‘u min_bias_nim_NCU 275000 (550000 (775000 1100000 [1350000 [1400000 1500000 [1600000 |1700000 1800000 |1900000 |200000(
Afastz. VME_ncu | min_bias_vme_NCU (] 0 0 0 (] 0 (] (i) (0] 0 0 (1]
ALiveBX _ncu ||zero_bias NCU 3400001 |3400001 3400001 (3400001 (3400001 (3400001 (3400001 3400001 (3400001 |3400001 (3400001 |3400001
L | Mu_download LIMU_DOWNLOAD |0 ¢ 0 0 0 0 (o] 0 0 0 0 0
L1CTT_download LICTT_DOWNLOAD [0 0 0 0 0 0 0 0 0 0 0 0
ICEM(1.11)_ncu E1_SHT22 1 1 1 1 1 1 1 1 1 1: 1 1
CEM(2,6)_ncu ) E2_SHT22 1 1 1 1 1 1 1 1 1 1 1 1
CEM(2.3)CEM(1.9)_ncu E3_SHT22 | 1 1 1 1 1 1 1 1 1 1 0 L
CEM(1,11)_ncu”2 E4_SHT22 1 1 1 1 1 1 1 1 1 1 1 1
|TTK(1,10.)_CEM{1,9)_ncu E5_SHT20 1 1. 1 1 1 1 1 1 1 1k 1 1
TTK(1.10.)_CEM(1.9)_ncu”2 [E6_SHT20 1 1 1 1 1 1 1 1 1 1 1 1
ITTK(1,10.)_CEM(1.9)_ncu"3 E7_SHT20 1 1 1 1 1 1 1 1 1 1 1 1
TIS(1,10.)_CEM(1,6)_ncu EZ_SHT20 1 1 1 1 1 1 1 il 1 il 1 il
|TIS(1.10.)_CEM(1,6)_ncu”2 E9 _SHT20 1 1 1 1 1 1 1 1 1 1: 1 1
CEM(1.11)_ncu”3 ) E20_2SHI10 1 1 1 1 1 1 1 1 1 1 1 1
CEM(2.6)_ncu”2 E21_2L.15_SHI15 1 1 1 1 1 1 1 1 1 1 1 1
CEM(2,3)CEM(1.9)_ncu”2 E22_2L15_SH15 1 1 1 1 1 1 1 1 1 1 1 0
ICEM(2,6)_ncu”3 E23_2T55HS 1 1 1 1 1 1 1 1 1 1k 1 1
CEM(2,3)CEM(1.9)_ncu™3 [E24_2T5SHS 1 1 1 1 1 1 1 1 1 1 1 0
CEM(2,3)CEM(1.9)_ncu”4 E25_2T5SHS5 1 1 1 1 1 1 1 1 1 1 1 0
TES(2,3.}_CEM{2.3}_HCEI E26__2 RL3_RT_7_=_RL5 1 1 1 1 1 1 1 il 1 i 1 il
|TES(2.3.)_CEM(2.3)_ncu”2 E27_2RL3_RT3_RLS5 1 1 1 1 1 1 1 1 1 1: 1 1
TIS(2,5.)_CEM(2,3)_ncu [E28_2RL3_RT3_RLS 1 1 1 1 1 1 1 1 1 1 0 0
TIS(2,5.)_CEM(2,3)_ncu™2 E29 2RL3_RT3_RLS 1 1 1 1 1 1 1 1 1 1 0 0
TTK(23)TTK(1.5.)_ CEM(2.3)CEM(1.6)_ncu E30_2RL3_RT3_RL5 1 1 1 1 1 1 1 2 3 4 0 0
| TTK(2,5)TIS(1,5.)_CEM(1.6)_ncu ETI_SHTI15_M25 1 1 1 1 1 1 1 1 0 0 0 0
TTK(2,5)TIS(1,5.)_CEM(1,6)_ncu"2 ET2_SHTI15_M25 1 1 1 | 1 1 1 1 1 0 0 0 0
CIT(1,5)_ncu JT_8TT 1562 9371 12495 15619 18743 54667 62476 70286 78095 85905 93714 246000
CJITY( 2,3}__11:1) JT_15TT 802 1202 1603 4008 4810 28058 32066 36074 40083 44091 48099 126261
CIT(2,5)_ncu IT_25TT_NG 73 109 146 364 437 1020 1165 1311 1457 1602 1748 11472
CJT(3.5) ncu JT_65TT 1 5 2 l6 7 16 18 21 23 25 28 fiez [+

r 7 v

i [|)0rDe I [2]
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