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PROOF GUI and APIl/Selectors

or rather:

How to use PROOF
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Outline

= Data analysis with PROOF

e B p

- TreeViewer

|_peventnrun

-~ Chain.Draw(

voic egin(TTree *Lree)

{ // function called before starting the event loop
friBranch = tree->GetBranch("

fPtBranch->SetAddre

fMyHist = new THL('FT®, "Pi™);
b
[ S e I e Cto rS Bool t MySelector::Frocess{Longbd t entry)
i 7

/f entry is the entry number in the current Tree
friBranch->Getent 395

fuyHist->Fill(fPt);

1 Myselector::Terninate()
/ function called at the end of the event loop
fMyHist->Draw();

L =

{

s PROOF GUI: the SessionViewer

ROOT Session Viewer [=] (o]
File Session Query Help
) Sessions Status I Feedhackl Commands |

i Local
orooi] Status 1 files, number of events 1350, starting even
3 Query 1 I A0%
B proot2
Estimated time left :
16.3 sec (550 events of 1350 processed)
49.1 eventsisec
Disconnect | Show log... |
New Query. | Get Queries |
Results URL
PROOF Cluster proof ready | Hooozzs
I I
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Tree Viewer

=1 TreeViewer - T X
Eile Edit Bun Options Help
Command Option Histogram [htemp [~ Hist [T 3can [+ Rec
~ || Current folder | Current tree : myTree
_ || L TreeList 2t —empty - W EwventEranch 3 fTracks fiass2 3 fheasures(10]
C | = | ¥ —empty— I ype[20] & fracks fBx B TMatrix[4][4]
1 Z 1 —empty - ﬁ fitrack .ﬁ fTracks fBy ﬁ fClosest Distance
1 =, —empty - ﬁ Thzeg ,ﬁ fTracks . fhlean Charge
e D I’ag a n d ﬁ Scan box ﬁ Thvertesx ﬁ fTracks. Tafirst
- |- d rop E<» —empty - 5 1A= 3 Tracks filast
=| = . E<» —empty - ﬁ fTemperature .ﬁ FTracks Tvfirst
1 |E variables to B¢ 3 —empty - % EvtHor fEvibum 3% fTracks T¥last
i create E¢ 3 —empty - i fEvtHdr fRur B fTracks fZfirst
CC . E<» —empty - b TEvtHar fDate 3 Tracks f2last
1 Expressu)n? ES» —empty - fﬁ’ﬂrau:ks .ﬁ fTracks fCharoe
L E< » —empty - ﬁ fTracks. fFx ,ﬁ fTracks Nfertex[3]
" E< » —empty - ﬁ fTracks fFy ﬁ fTracks fNpaint
-k : I Tracks fPz 3 fTracks fualic
| And click the Draw button | ¥ maksiandom 3
0%
1~ W| IListI OList | | Leaf : fTracks ffirst 4 RESET|-
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TreeViewer with PROOF

he tree header is fetched from the PROOF master

Works even if files are inaccessible directly

PROQOF Cluster

Firewall

Client

Y chain.StartViewer ()

—

™ fi

Y = et
@)\( |/ ':':': —

f\\/§4:: GetTreeHeader () I e

A

N

hﬁ/l\/l ey Slaves
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Chain.Draw()

chain.Draw() is a function called by the GUI for drawing

| nevent:nrun |
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chain.Draw( “nevent:nrun’,

. lego”);

Processing done by a0 e
PROOF if there is an "o 50 100 150 200 250 300

active proof session

chain.Draw( “sumetc:nevent:nrun”, “, “col”);
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Basics of Selectors

Selectors contain functions important for

processing

= Preprocessing and initialization Entries are processed
= Processing each event in an arbitrary order
» Post processing and clean-up /

a JJJ'
vold MySelector: :Begin(TIree *tree) -

{ // function called before starting the event loop
fPtBranch = tree->GetBranch("Pt")
fPtBranch->SetAddress(&fPt);

/ fMyHist = new TH1("Pt", "Pt");
}

Skeleton Bool_t MySelector::Process(Long64_t entry)
// entry is the entry number in the current Tree

can be :

orerated fPtBranch->GetEntry(entry); Only the needed
g fMyHist->Fill{fPt); data is read
froma Tree

vold MySelector::Terminate()
{ // function called at the end of the event loop
fMyHist->Draw();

]}= =4l 7
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w Selectors

But life is more complicated: |
TSelector::SlaveBegin();

-Many computers to initialize and clean-up TS€lector::SlaveTerminate);

*Many trees in a chain ,
TSelector::Init(TTree*)

*Input and output results should be

transparently sent over network TList* flnput, fOutput;
PROOF
input R ’h h ! '(\%-
oy ; ‘ ‘ results S

’ network / L:;’ \
InputList | network” ["OutputList
: 1 InputList OutputList -
3
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vold MySelector::Begin(TTree *tree)
{// called on the client before processing

Initialize

} each slave
vold MySelector::SlaveBegin(TIree *tree)

{// called on each slave before processin
fMyHist = new TH1F("Pt", V/
foutput->Add({fMyHist);

¥
vold MySelector::Init(TTree* tree)

Many Trees

{// called each time a tree is changed
fPtBranch = tree->GetBranch({"Pt")
fPtBranch->SetAddress{&fPt);

¥

Bool_t MySelector::Process(Long64_t entry)

{// called on each slave for their entries
fPtBranch->GetEntry(entrvy);
fMyHist->Fill({fPt);

I

vold MySelector::SlaveTerminate()

{// called on each slave after processing

¥

vold MySelector::Terminate()

{// called on the client after processing
fMyHist = (TH1F#*)fOutput->FindObject("Pt");
fMyHist->Draw( ) ;

.

are being
processed

The same code
works also without
PROOF (of course!)

No user’s
control on
the order
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s Skeletons generated from a tree

= Only methods need to be filled

s Simplify programs' structure

Selectors - summary

a Can be used for parallel processing as well as for local

analysis

Marek Biskup

bd Termin

void MySelector: :Be

{// called on the client before processing

}

void MySelector::5laveBegin(TTree *tree)

{// called on each slave before processing
fMyHist = new TH1F("Pt", "Pt");
foutput->Add( fMyHist);

}

void MySelector: :Init(TTree* tree)

{// called each time a tree is changed
fPtBranch = tree->GetBranch("Pt"')
fPtBranch->SetAddress (&fPt);

}

Bool_t MySelector::Process(Long64_t entry)

{// called on each slave for their entries
fPtBranch-»>GetEntry(entry);
fMyHist->Fil1{fPt);

}

vold MySelector::5laveTerminate()

{// called on each slave after processing

}

vold MySelector: :Terminate()

{// called on the client after processing
fMyHist = (TH1F*)fOoutput->FindObject("Pt");
fMyHist->Draw();

PROOF GUI and AP
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w The Session Viewer

= Allows full on-click control on everything

- define a new session, choose a predefined one

[]

W

Marek Biskup

submit a query, execute a command
qguery editor

> execute macro to define a TChain or pick one up

from the existing ones
> browse directories with selectors

online monitoring of feedback histograms
browse folders with results of query
retrieve, delete, archive functionality
start viewer for fast TChain browsing

PROOF GUI and AP
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Session definition and connection

Log Level:

[ o3

Define a new
session

| Predefined
= ROOT Session Viewer sessions DIIES
Eile Session Query Help
ity Sessions —Mew Server

Connection Name: IW

Server name: |belil1 03

Port (default: 1093): | =151 i’

Configuration File: Ipmuf_std_cnnf

fer

DIEIES

Help

|ganis

W Synchronaus

Connect

Mew server

Delete

| Ilzer : gerardo ganis - ganis

Session startup
progress bar

Marek Biskup

— Mew Server

Zonnection Mame:
SErYer name:

Port (default: 1022

|pr|:u:|f‘l

|I|:n:alh|:|st

e

Configuration F

Session startup

BT status
| Log Leyvel:
User Mame: ganls
Frocess mode : W Synchranous
.-‘-‘-.dd/ Connect
New%r | Delete
| 16% Setting up warker servers l}( oooo:on e
| |
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Query definition

— . . - i
-+ ROOT Session Viewer L= ][0f[x] AN PIEEF
—Mew Query
Eile Session  Gluery Help Guery Mame : |®uer5.' 1
& Sessions Status I F I | .
53 eedback | Commands TChain hy_filterad Browse...
- Local I —I
E'.i-" Status 1 files, number of events 1350, stating even Salector - |5imp|ege|_c / Brnwse...'
el
L) \ I = Options |"P.5‘\HN"
Hoe !;‘(prnnf?
Estimated time left re ==
0 events of 1350 processed)
491 events/sec
Disconnect Show log... I
Z
Mew Gluery. Get Gluetes Sdd Cluery Save & SubmitA Close |
1
Results URL I : election Dialog [=1{E3
List of Chains in kMemory
Cin e [x] |~ 00:03:357 7
Loak in: |ﬁ demo
2 dsimple Sel O C
——, Select a chain
G+ prepsimple.C Selected chain : |'I'I'ree ;b _filtered
Gprepm .C
Choose G+ simplesel.C G hianalysis C TR G prephi .C
TSelector @.
File name: ISimpIeSeI.C Cpen Execute to Apply & Return |
Files of fype: | C files (.C) =l Cancel create chain Cancel |
! ! — I 13
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XHROOT Sess

File Session  Euer

47 Sessions
J’ Local

EI _H proofl
e
. oroore

File Session Guery

== ROOT Session Viewer

Query processing

Help

a."'_"d Siessions

= ) T

el Query 1

Status :

=tatus I Feedback | Commands |

1 files, number of events 1350, starting even

491 eventsisec

Estimated tine Ief /

16.3 sec (550 events of 1350 processed)

40%

— |

information

Processing

Disconnect Show log...
Mesy GLery.. =Tala 5 A
Results URL Eile Session GQuery

=] (0][]

Help

PROOF Cluster procf! ready

44 Sessions Status Feedback I Commands
- Local

| Eunnupmndwam_l

o

-3 Guery 1
-3 Query 2

Subrnit
]
Show Log
Results URL - [ Feedback

FROOF Cluster proofl ready

Marek Biskup

edback Histos

FacketsHist

histograms

ModeHist
LatencyHist

¥ Feedhack

d

Cuery Result Ready for sessian-ﬂ-pcepsf'| FROOF Cluster proof ready

(WY 0:08:40
I

PROOF GUI and AP
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Query browsing

.~ ROOT Session Viewer
m Eile Session Guery
e ; e e
o R Wl N 4 Sessions @ @ ﬂ
. ) e f Local
Tree Viewer | E =19 proof! PROOF_LatencyHist  PROOF_ProcTimeHist
| HERSET - Query | ; Y
e : 2 Ellf;"‘+ Query 2 @
—_——— g PRODF_CpulimeHist  PROOF_Status
a Cutput Lis
-+ ROOQT Session Vig
File Session © | =
Mesw... |
Ity Sessions O e R ]
- Local Submit Query No - 1
= Ref . "session-O-poepsftd3-118TA3TITT-
= Ef F:_'?D Star VMiewer Selector : SimpleSel CO ntents Of
+- 2 I Status : completed =
oG oy 2 T R ] output list
..... 2 session-0-peepsftay’ /12745 Started : Bun Sep 2 (38:29 2005
_____ . L 1274 Eeal timz g fggnsec {EPUI:t_ . 11.5 sec)
rocesse : EVENLS |S1Ze: =2 -
_____ & oson 0ol 127 Lo il ID0F Cluster proof! ready @uu.e1.39l P
----- (3 seasion- Skl | e e oo o e
. . 2?5[ Ras11lt= . SDRONE Q=andRAw~ fraiarias feassn
Right-click 1
750 : —
0 session-D-poepsTtaa- 112750 Zitldile Finalize
----- (3 session-0-peepsftd3-11275( Stop e _
@ session-0-peepsftda-112767 Details about
.....;;(pm,:,fg Show Log Retrieve th
e query
Besults URL :
4| ]
Luery Result Ready for sessiun-ﬂ-pcepsf'l FROOF Cluster proofl ready @ oo:11o e
| I
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Command execution

ProcessLine functionality
interface to gProof ->Exec (“<ROOT directive>")

-+ ROOT Session Viewer [=|[0][x]
Eile Session Guery Help
£ Sessions Status Negedhac k

- i Local :

5 T

Zommand Line : |.!Is

---E;'l Cluery 1
- duery 2
i .;;'(pm.:,fg W Clear view after each command

Output

hlanalysis. C ﬂ
hlanalysis. h

SimpleSel. C

SimpleSel. h

slawve-0.9. Log

hlanalysis. C

hlanalysis. h

SimpleSel. C

SimpleSel. h
slawe-0.8. log j

[uery Result Feady for session-0-peepst | PROOF Cluster proofl ready @ 000956 2
|
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s PROOF uses the same analysis methods:

- TreeViewer
- Chain.Draw()
- Selectors

= But selectors have to be written carefully with

distributed processing kept in mind
- SlaveBegin() and SlaveTerminate()
- Input List, Output List

m Session Viewer helps to organize
. Sessions (local and PROOF)
- Queries
- Results

= And monitor queries being processed '
1T
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