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1. Working with ZEUS common ntuples

1. My program for structuring common ntuples (ntuples to minintuples.cxx).



1. Working with ZEUS common ntuples

1. My program for structuring common ntuples (ntuples to minintuples.cxx).

Idea of common ntuples:
Keep all data from ther ZEUS detector at HERA 1n root and paw files in "common ntuples”. Every
group can work with the same data. More info:

hitp://www-zeus.desy.de/ZEUS _ONL Y/analysis/comntp

What is Root:
It 1s analysis framework for different types of analysis. More info: Attp.//root.cern.ch

What are ntuples (in root they are also called "tree"):
It is set of parameters for further analysis written in root and paw files format.

Problem with root Common ntuples:
Many parameters in one tree (600 parameters > usually needed only ~20-50) = rather time
consuming.


http://www-zeus.desy.de/ZEUS_ONLY/analysis/comntp
http://root.cern.ch/

Idea of solving the problem:
Write each ntuple block to it's own free according to orange table.

Why is it useful??7?:
Not so many parameters in one tree > not so time consuming at last (5 times!!!! faster for my
sample).

First reviews:
1. Achim Geiser: Let users choose if they want to separate blocks or keep them together.
2. Maks Borodin: You can use dCache if you use root 5.14.00 just writing in path
zeus://acs/.......
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Computing realization:

Figure 2. Structure of script
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F igure 3. Illustraton of converting common ntuple files to mini_ntuples.



User interface:
1)Choose blocks (file blocks.inc) that you need (or don't need).

W blocks.inc - KWrite

B

File Edit View Bookmarks Tools Settings Help

DB N0 nerab X ARY

Tracking.inc
Trk_MVD.inc
Trk_imp.inc
Trk_gual.inc
Trk_vert.inc
Trk_vtx.inc
Vo-dipe —————————
Volite.inc
Vertex.inc

(| Line: 1 Col: 10 INS NORM

B

[T

+ blocks.inc - KWrite =AE

File Edit View Bookmarks Tools Settings Help

NE G osafrfaBR X AAYG

Tracking.inc
Trk_MVD.inc
Trk_imp.inc
Trk_gual.inc
Trk_wvert.inc
Trk_vtx.inc
Volite.inc
Vertex.inc

[+

[T

| Line: 1 Col: 0 INS NORM

Figure 4. Setecting needed blocks.




2)Change [optional] branches you need and don't
(file Tracking.inc for example).

W Tracking.inc - KWrite

File Edit View Bookmarks Tools Settings Help

NG s fFfobd E AQAY

trk_ntracks/I
trk_type[trk_ntracks]/I
ntrack_type[4]/I
def_trk_type/I
trk_id[trk_ntracks]/I
trk_id2[trk_ntracks]/I
trk_px[trk_ntracks]/F
trk_py[trk_ntracks]/F
trk_pz[trk_ntracks]/F
trk_charge[trk_ntracks]/F

‘| Line: 11 Col: 0 INS NORM

L

Figure 5. Selecting needed parameters in one of the blocks.




3)Choose input files (file input.inc).

W inputinc - KWrite

File Edit View Bookmarks Tools Settings Help

HNE @ e ,FoB X _QAAY

data_05e_57120_57120_01.root
data_05e_57120_57120_02.root
data_05e_57120_57120_03.root
data_05e_57121 57121 0l1.root
data_05e_57122_57122_01.root
data_05e_57122_57122_02.root
data_05e_57123_57123_01.root
data_05e_57086_57086_01.root
data_05e_57086_57086_02.root
data_05e_57087_57087_01.root
data_05e_57101_57101_01.root
data_05e_57102_57102_01.root
data_05e_57102_57102_02.root
data_05%e_57102_57102_03.root
data_05%e_57103_57103_01l.root
data_05%e_57104_ 57104_0l.root
data_05%e_57104_ 57104_02.root
data_05%e_57104_ 57104_03.root
data_05e_57111 57111 0l.root
data_05e_57111_57¥111 02.root

| Line: 1 Col: 0 INS NORM

E

[¢]

L

Figure 6. Selecting input files.

You can use here also "data 05e*.root"
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4)[Optional] change pathes to input and output files and mode of

b d ntuples_to minintuples.cxx — KWrite

File Edit View Bookmarks Tools Settings Help

HNE Gy Iva,fIR X AQAY

enerating.

BInt_t main(){
gROOT->Reset();
gROOT->SetStyle("Plain");

// rrrrrrrrrrrrrrrrs =t

on your own .-

string PathSource="/data/zenith224c/gmuon/RUNS/data_05e_v2007a/data/";
// string PathSource="zeus://acs/z/ntup/05/v0l1/root/";
string PathDest="/data/zenith226a/volynets/ntuples/produced/test/";
string IncludeDir="./include/";
N Int_t FlagSeparate=0; // 1 = hWrite parameters in different trees; 0 =

string block;
string Variables;
string BranchNameOld;

arameters to

[P TR [,  [p— T 1§ P 1, JR—

| Line: 37 Col: 49 INS NORM

one

Figure 7. Selecting pathes and generating mode.
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5)Run root

6)Execute script:
root [0] .L ntuples to minintuples.cxx
root [1] main()

7)That's all :-)

What is the difference of other projects (advantages):
o« It doesn't need to be compiled etc. This 1s .cxx (root) script.
« Users can change what parameters of each block they need and don't need.

Plans of further developing:
o Fill other include files for another ORANGE blocks (gmuon, BAC, CAL,...), because
now there are only some include files for demonstration.
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You can download script and user's manual at

http://www-zeus.desy.de/~volynets/Min1_ntuples/
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Examples of histograms using Mini_ntuple files:

From ntuple data: From mini_ ntuple data

Entries 323830

h_m
h_m

Entries 323830

w M Mean 1044
@ Mean 1044 | L -
2 - 1150 — RMS 25.78
150— RMS 2578 r= -
= B w L
[TT] - L
1100:_ 1100:—
1050:_ 1050 —
1000 1000}
i_ - " ﬂu Hlm]u]] | H 900— " " I HI“J]U]'I Al
200, L L LK N : e BT
850 . 850 y
:|||||||||||||||||||||||||||||||||||||||||||| :||||||||||||||||||||||||||||||||||||||||||||
10001010 1020 1030 1040 1050 1060 1070 1080 1090 1000101010201030 1040 105010601070 1080 1090
mass /MeV mass /MeV

Figure 8. ®(1020)—>K +K .
Blocks used: Tracking, Trk vtx, Trk MVD, Trk_imp, Trk qual, Vertex, Trk vert.



From ntuple data:

From mini_ntuple data

ho KO mass
Entries 221496

N F Mean 564.2 F

- T RMS 188.6 -

2900 — 900 —
800 — 800—
700 — 700—
600 — 600—
500 — 500
400" 400 :
300 300-
200 — 200~
100 — 100

= | | | 1 | | 1 1 1 ‘ 1 1 | | ‘ 1 | | | | 1 | 1 1 | | | 1 | ‘ | 1 | | — | | | |
300 400 500 900 1000 300 400
KO0 mass /MeV

Blocks used: VOlite

0
Figure 9. K —11

ho

Entries 221496
Mean 564.2
RMS 188.6

+
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900 1000
K0 mass /MeV
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From ntuple data:

i g
Entries 5318
160 Mean  497.6
- H RMS  24.42
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From mini_ntuple data

h1

Entries
Mean

5318
497.6
24.42

|

ﬁfm Hﬁ_ﬁrﬂwﬂ% ”ﬂuw

|":EF'|'|""""

450 460 470 480 490 500 510 520 530 540 550

+

+1T7

Blocks used: Tracking, Trk vtx, Trk MVD, Trk_imp, Trk_qual, Vertex, Trk vert, VOlite.
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2.Working with Gutcode — analysis framework.
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2.Working with Gutcode — analysis framework.
What 1s Gutcode:

It 1s a analysis framework for different types of analysis (first of all muons) used by
HFL group.

Task:

To make 1t working with dCache (reading data not only from NFS (zeniths) to save
place on local disks, but if only the speed factor is not terribly big).

Problems:

It was written under root 5.08.00 and 1t didn't work under 5.14.00 (which is needed by
ZACON - tools for reading files from dCache).

Possible ways of solution:
1) Include all analysis features to ZACON.

Problems: It will need much time to rewrite ZACON and to do in such way means
that every analysis tool should be included to ZACON.

2) Include ZACON tools to Gutcode.
Problems: Almost the same: ZACON cade should be included to every analysis tool.
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3) Use "zeus://" protocol, provided by ZACON for common use.

YES!!!: It can be used in every analysis tool. You should add initialization of this
protocol:

gSystem->Load("libdcap.so");
gSystem->Load("libzi0.s0");
before reading files and then you can use dCache as you use NFS (zenith):
fChain—>Add("zeus://acs/z/ntup/05v01/root/*.root");
For more information, ask the OFFLINE group :-)
So, for reading data from dCache with Gutcode, one should add files:

$GUTCODEDIR/analysis/dcache/ABTdata.tx,

where AB is the year of data, T is type of data (e/p - electron, positron). These files
should contain full path to dCache data:
O5edata.txt:  zeus://acs/z/ntup/05v01/root/data 05¢ 57014 57014 02.root
zeus://acs/z/ntup/05v01/root/data 05¢ 57050 57050 Ol.root
zeus://acs/z/ntup/05v01/root/data 05¢ 57051 57051 Ol.root
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Examples of histograms produced with Gutcode using zenith and dCache are presented

Entries

below:
From zenith:
| | ,DE G |DE Df[ f D* DD | GoodOPDeltaM
Entries 22242
E Mean 0.1566
QDDf— + RMS 0.00532
BDDE— + + Jr
700 P NS
600 AT
E + +
C + +—|—|—‘|‘ t
5005— ++
4002— ++
3002— ++
2DD§— +
100?— +
$13 035 044 0A46 045 0155 0.6 0465 0.7

mass diff D D° [GeV]

From dCache

iata/05e G {OP Diff of D* DD | GoodOPDeltaM
Entries 22242
g C Mean 0.1566
= = HRMS 0.00832
EQDD:— +
w -y
BDD:— Jr + Jr
- +
700 S T AT
600/ g
= + +
- + _|_—H—‘|‘ T
500? ++
= +
400E +
300 ++
2DD§* +
E +
100:—
: 1 Ll | Ll 1 1 | L1 1 1 | L 1 1 1 | L Ll 1 | Ll 1 1 Ll 1 1 | 1 1 1 1
[213 0,135 0.14 0145 0.15 0.155 0D.16 0,165 D0.17

Figure 11. D* and D° mass difference.

mass diff D D" [GeV]
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Examples of histograms produced with Gutcode using zenith and dCache are presented
below:

From zenith: From dCache
I | ,nE G IQE DIZ:I | GoodOPDZeroMass I | ,nE G IQE DD | GoodOPDZeroMass
Entries 18612 Entries 18612
800 Mean 1.736 o 800 Mean 1.736
- + RMS  0.2167 ;?:: n 1 AMS  0.2167
700— } G700 1
600— +i4 600— + JrJr
SR T E i
500 — ‘I‘ ++ + 500 + ‘|‘+ +
c +‘|‘+-|- + + = ‘|‘+—|—+ + T
400 + ++ 1 400 + 1 +
300?— +++++ T 3003— +++++ T—
= + T F C + T F
20E T 200 T+
100} 1002—
:I L1 1 | L1 1 1 | Ll 1 | | L1 | | | Ll 1 1 | L1 1 1 ‘ Ll 1 | | 11 1 1 | Ll 1 1 :l L1 | | L1 1| | | - | L1 1 1 ‘ Ll 1 1 | Ll 1 1 | Ll 1 | | Ll 1 1 | L1 1 1
PR3 14 15 16 1.7 18 19 2 21 22 2 14 15 16 17 18 1.9 2 21 22
D° mass [GeV] D° mass [GeV]

Figure 12. D® mass distribution.
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Conclusions

1. There was a tool developed that can produce small mini_ntuples from Common ntuples
for better perfomance. It allows to operate 20-50 parameters instead of 600. It was
tested on several particles (®(1020), K°) and different blocks (Tracking, Trk vert,
VOlite etc.). It worked 5 time faster compared with using Common ntuples. It 1s also
compatible with dCache (using "zeus://" protocol).

2. Modifications for Gutcode analysis tool was applied in order to work with dCache. It
was checked onseveral particles (D, D°) and for different years (96 - 2000,2005).

[ am going to support my program according to the future modifications of data format
etc. and Gutcode with further developing of Root, ZACON etc.
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