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NIBEER Clone Killing in DCO6 LHCD

Goal

> Find tracksthat are clones of other tracks

Definition of clones

» Twotracksareclones of each other if they sharein the VEL O and in the
SEED stationsat least 70% of hits

Present usage in our tracking

» Clonefinder and killer run at the end of the tracking
» Usesby default Long, Ttrack, Upstream and Downstream tracks
>
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NIBEER The bug (1/2)

Bug found in the TrackCloneFinder tool !
o It affects all DC0O6 DSTs produced so far with Brunel,

versions up to v31r0

Checking for cloneson a buggy DST ... with the fixed todl ...
| Number of clones on the DST | # clones on DST
— Entries 1991
250—_ Mean 4.792
Read back a buggy DST : L e
. 200 :— Overflow 62
» check the “best” container i T
> Check for cloneswith the fixed 150— ici |
TrackCloneFinder tool - Thisisa lEt |
» Plot the number of clones 100~
found per event ... -
50:_ ‘I_l—l—l_l_l;
I S S B

The bug potentially affects the clone finding every time one of the tracks does not have OT hits
-> | T and OT hitsignored in the comparisons ...



The bug (2/2) LHCD

L ooking at the type of these clonetracks...

| Track Type of clones on the DST | Track type of clones on DST

= Entries 10429

8000 = Mean 4.764

7000 RMS 1.06

C Underflow 0

6000 — Overflow 0
50003—
40003—
» Clonesof all track types! s
20003—
10003—

:|||m|||
0 1 2 3 4

5 6 7

> NOTE: Veotracks should not beincluded, asthey are
not considered by the clonekiller in Brunel

But can the TrackCloneFinder bug explainitall ...?
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Clones found on fixed DST (1/3)  JLHCD

| Number of clones on the DST | # clones on DST | Number of clones on the DST | # clones on DST
O Entries 1994 = Entries 1994
N Mean 0.8852 1600 = Mean  0.1836
1000— . RMS 1362 = RMS 0.4723
" | All tracksconsidered  |uuomow o 1400 ndotow 0
800 — Overflow 0 1200— Overiow 0]
- w00~ DiSCarded:
600 — C
- 20 - Velo tracks
400 . | Number of clones on the DST | 600 :_ .
. . .- - tracks from a same container
- 1400 _—— E
B 12002_ ozl.‘. T R | | | |
. | + 0 2 4 6 8 10 12 14
0 0 8 1000 :—
800
o | Velo tracks discarded

ol

P
0 2 4 6 8 10 12 14

|.e. at level of P. R. tracks.

Read back a DST produced with the fixed tool This isimportant to

» Check the“best” container keep in mind
» Check for cloneswith thefixed TrackCloneFinder tool
»  TrackCloneFinder.CompareAtLHCbl DsLevel = true
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;ﬂiiEFa Clones found on fixed DST (2/3) LHCD

| Track Type of clones on the DST | Track type of clanes on DST
| Track Type of clones on the DST | Track type of clanes on DST — Entries 796
1000~ Entries 1765 350 C Mean 4.333
r Mean 2.507 300 - RMS 1.249
i RMS 1.858 = Underflow 0
800— Underflow 0 250/ Overflow 0
: Overflow 0 E
600 — 200
- All tracks considered Vvelo tracks discarded
400_ 100
200 L 50
F ) A A EEVEVN AV PR EPAVEPIN SRS SRIEVE RPN P
0— | | | | — | | | 0 1 2 3 4 5 6 7
0 1 2 3 4 5 6 7
| Track Type of clones on the DST | Track type of slonas on DST
Entries 366
220 Mean 5.311
200 RMS 0.5544
. Underflow 0
Discarded: vertow o

- Velo tracks
- tracks from a same container

80
60
40
20
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Clones found on fixed DST (3/3)

LHCD
\ ] )

Observations & conclusions:

>
>
>

Almost all clones arefrom tracks of sametype...
... and from the same container

The pattern recognition algorithms are providing sets of tracks
with clones amongst them !

“Reason”: by default the clone killer does not compar e tracks from
the same container (property SkipSameContainer Tracks = true)

This is another « conceptual bug » ! _J
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Read back a buggy DST with the fixed tool

> Check the“best” container

»  TrackEventCloneKiller.SkipSameContainer Tracks = false
» Check for cloneswith the fixed TrackCloneFinder tool
»  TrackCloneFinder.CompareAtLHCbl DsLevel = true

Number of clones on the DST |

# clones on DST

Entries 1991

250

2001

150
100~

50—

Mean 4.792
RMS 3.532
Underflow 0
Overflow 62

Number of clones on the DST _ | # clones on DST
Entries 1991
300 :_ Mean 3.949
C RMS 3N
2501~ Underflow 0
E Overflow 17
200— |
F Discarded:
: - Velo tracks
100— .
g - tracks from a same container
)] m
T S A N T T
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LHCD
\ ] )

| Track Type of clones on the DST | Track type of clonas on DST | Track Type of clones on the DST | Track type of clonas on DST
Entries 8099

= Entries 10429 8000
8000 — Mean 4.764 Mean 5.038
= RMS 1.06 7000 RMS 0.2076
7000 —
C Underflow 0 Underflow 0
C 6000
6000 — Overflow 0 Overflow 0

00g All tracks considered Discarded:
4000 —
oo - Velo tracks
2000 - tracks from a same container
1000; 1000
AN o AU AN SRS I R E\%
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NIBEER A final check, after fixes LHCh

Running Brunel:

» Fixed TrackCloneFinder tooal
» Comparing fitted tracks at the level of the M easurements
» Clonekiller comparing tracks from the same container
(property SkipSameContainer Tracks = false, not the default now!)

|___Number of clones on the "best" container | # clones In "best" [ Track Type of clones on the "best" container | Track typ ofckanss i Best”

- Entrias 500 Entries 0

500 B Mean 0 1 __ Mean 0

RMS 0 RMS ]

a00l— Underflow 0 0.8 Underflow 0

| Overflow 0 ™ Overflow a
30|~ 0.6/
200(- 0.4
100}~ 02|

ol I I 1 I | I L 0 1 1 | 1 L L | 1

No clones found, obviously
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Proposed Solution (1/2) LHCD

TrackTools
» Code has been fixed
> In CVSinthehead version

SIMPLE SOLUTION - in DaVinci

» Add options at the very beginning of execution, to run a smple cleaner
algorithm that removes clones from the best container
» probably the easiest thing to do

» Need towritethetrivial algorithm

Remarks
>

> | would suggest to build a new Brunel as soon as possible to continue
production with the bug fixed in the reconstruction
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NJIJEEF) Proposed Solution (2/2) LHCD

Further remarks

» Clonekiller runin DaVinci will compare at the level of LHCDbIDs,
not the result of thefit (comparison of M easurements), asin Brunel
» Thisisasmall difference—but it isthere

FULL SOLUTION - in DaVinci

> Add options at the very beginning of execution,
torefit all thetracksin the “best” container

> Runtheclonekiller afterwards, just asin Brunel

This does mean a significantly slower DaVinci!

>  Probably not what onereally wants ...

Y
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