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Overview of MCDB

The Major Tasks of LCG MCDB

Share sophisticate MC samples between
different groups

Samples, which require expert
knowledges to simulate it

Samples, simulation of which
require a lot of CPU resources

Provide infrastructure to keep MC
samples and sample documentation

Facilitates communication between
experts of MC and users in LHC
collaborations



History: CMS MCDB

http://cmsdoc.cern.ch/cms/generators/mcdb/

Operates in CMS during the last four years,
widely uses by the Higgs group

Only parton level files; AFS storage;
Only phonetic search; No SQL

B4 LCG Monte-Carlo Events DataBase - Mozilla HEE
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Monte-Carlo Events Data Base P 1
\\ QCD 21Au+3J EVENTS WITH PGEN2. can BE D For MLM ME+PS b
HIGGS QCD 2tau+3] events genemtad with ALPGENZ by Mako Takahashi. Can be usad for MLM ME+PS procadurme, since ¢
TOP icklow=1 PueusH New DocuUmMENT:
Wandn Iets 005 | author Alxande Mikite nk
Z and n jels non authorized author
Gamma and n jets QCD 2Tau+2J EVEN N D For MLM ME+PS authorized author
WW and n jets
ZZand n ]els QCD 2tau+2j events genemted with ALPGEMNZ by Mako Takahashi. Can be u or MLM ME+PS p genemted with
icklow=1
WZ and n jets rea
: published: 06/06/2005 | author Alexandme Nikitenka | ca PO adminlsirators a
Gamma Gamma n jets
W Gamma n jets
! LO co-=W"W"*-=2L EVENTS , L =E, MU, TAU
Z Gamma n jets e HELP
(=l=ie) ORI < = =2 study during 005 Wk The information
REQUESTS roup page
PROGRAMS published: 19 05 | authar: Alkxandre Mkitenka | cat cWWand n jets .
FAQ
A PHOTON + 3 JETS, QCD DIAGRAMS, COMPLETE TREE LEVEL SE ComPpHEP, 850K EVENTS
QCD fake backgmund to the light Hi ignal in the W,Z fusion [gamma gamma + 2 jpt= channeal) wvent sample nemted by
meHEP 4.2p1
published: 25/04/2005 | author Michail Dubinin | cat Gamma and n ts .-
GENERATED BY MapGrarH Il
SEARCH THIS SITE
b I nu (l=e mu,tau usanne Gascon with MadGmph 1l; gammas
publis /2005 | author: Alexande Miitenko | cat
search <
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The Major Features of LCG MCDB

Poweriul WEB mtertace with Content Management System

for the authors of event samples and' their users

SQL structurne of event sample documentation
Power SQL/XMIL based search engine
CASTOR as| the native storage 1or: the event samples

[Dimect uploadmg off multiple files irom AES/CASTOR/GR

(Wild-card charactensiane possible)
[Dimect downloading e inles inomt [ECGE MIEIDBf wilth

HTTP/CASTO!

Elexible and e

1able authoerzation

AES/KErhenos,

ISackdUpoissamplesfandsS@ICmionmation

R/GRIDpaths(URIE) (oIl

sysiemibased o ECERN

OIS OFISEGHERI

DIcertiiycates



Terminology

Article - a document describing a set off event
samples. This document Is the main; unit of the
content off MCDB

Category - a branch of articles and physics
moedels concerned a particular type oiff physical
processes.

Author - an|expert in Monte-Carlo generators.
(S)he can uplead new: event samples to MEDB
and desecrile them I Corrrfespending articles

User — anykody Who lnterests: i new: ME
samples and agree with MEDB usersHlicense



WEB Interface

® Users Area:

— Browse, physics categories and articles with
complete documentation on the available
samples

— Search the MCDB withr complex query.
— Dewnlead avallable ME samples

— POSE CommEnts tor the articles and check the
PIrEVIOUS! dISCUSSIONS O/l the palrticular
aliticle/sample




WEB Interface

¢ Authors Area:

— Upload new event sample(s)

— Decument the event sample(s) In new: article
with help of templates system (pre-enteread
Infermation)

— Publish new: article in the Users Area

— EdIt hIs/her previous! articles or dorthe article
puUblicly Inacecessiile fora while

— ARSWER USENS COmmeEnts/auestions: tor NIS/REN
alitiGlEs



LCG MCDB Subsystems
¢ SQL DB (MySQL)

— Provides the possibility te keep information
A a very: structured way.

— Facllitate authors te keep complete, set of
Information for the new MC sample

— Provides, the poessibility for'the external
Interfaces to search Infiormation i MCDB

— Direct connection hetween sample and Its
description (decUmentation)



LCG MCDB Subsystems

® CASTOR as a native storage for the
Samples

— Native storage for the LHC Collaborations

— Direct access to files 1s possible (not via WEB)
— GridETP access

* Authoers authentication system
— CERNIAES/Kerberos authorization (SSL secure)
— LCG GRID certificates



MCDB Search Engine

dynamic query construction wizard (JavaScrpt/XMIL/SQL)

Search by many poessible criteria with complicated relations
between DB -objects

User's input XML-wrapper

XML-query constructor (through web)

XSLT-schema

MCDB,

data-access
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[LCG MCDB SUbSYSt@IIlS (In progress)

* XML format of article (part off HepML)

® AP| to collaboration software

— Set off C/C++/EFORTRAN routines in collaboration
environment fior the direct access to the MCDB

samples during the MC production. Based on
HepMIL andi direct URL to files

* HEPML, unified XML format off MC events

— [Dorpossikleran autematic IntEriace tor read,
docUmEntIME samples ana Use it in the: stanaaid
WaV inrthe collahoration seitwalre
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LCG MCDB Scheme

7-

Article
>

management

Author Administrator

Authors

management <

= Author registration

=7 Search in DB

2 Comment articles

End-user

Application

software
|



PARAMETERS OF EVENT SAMPLE DESCRIPTION

® General Infermation ¢ Used generator
= TEIe — Name and version
— Abstract inti
— [Description
— Authors

— Home page address
® [heoreticallmodel

— Experiment: and/or Group
*® Physical process

— |nitial state — Name
— Final state — Description
- QCDiscale — Seti of parameters and
— Process PDF their vallues with

® Event files aUtherrs Gescrptiens
— Physical process * Applied cuts
— Flle;name

= EVents numiners

= GIOSS SECHON anE UREERIRGY 13



Documentation
Main Web Page

+ Description of the project
+ Users and Authors HOW-TOs
+ Developers documentation

* WIKI https://twiki.cern.ch/twiki/bin/view/LCG/LCGMCDB

‘ [hep-ph/0404241] LCG MCDB proposal
* [hep-ph/0604120] LCG MCDB report (p-200-204)

- Core software supported by LCG Software Project
Infrastructure (MySQL; CASTOR (RFIO); CGI; Perl; Apache)

Manlingists =R USERS? IcgEmcdb:users@cern.ch
Davalgoarss project=lcg=mcdb@cern.ch
14
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ease, provide your feedback comments on the LCG MCDE project, here ‘| i Login to MCDB

Advanced searnch

published: 16th May 2005, 13:40 | author(s): Lev Doudko

..... IPHUCEES PP-=H->ZZ->4MU l# Edit IEIDeIeIte L

Top physics
< Exotic production The event sample simulates the inclusive Higgs production with decay to four |
< Single top muons (viz Z-bosons). It is created by the CompHEP Monte-Carlo generator. The | Register as MCDB author
o QCDH Higgs mass value is 500 GeV. All used physics parameters and applied cuts can | Moderators list

E¥ acD be found in a prt file stored in the article. e e

= B physics published: 19th Sep 2005, 09:42 | author(s): Alexander Sherstnev) . =———————4————
2 multijets | & Help and suppert

© Software 4+ AND 3 JETS # Edit [ Del
C Requests

i Higgs physics
L These events were preapred by CompHEP in a special hash-model, where 2 first | Contact us

™ Gauge bosons rk ti ified t of hash-quarks. See details in the aricle itself. | [
o ‘hl‘ﬂlﬂlll‘d'Ft: quark generatons are uniti o one dsN-Quarks. ceeg ans nthe ancle tsell. § Fa a8 -

2gamma and jets published: 29th Sep 2005, 14:51 | author(s): Alexander Sherstnev Y2 &0 0 - = =
Wand jets BN N R T,
WW and jets D Z(2TAU)+3J EVENTS WiTH ALPGEN2 Edit [xDelete\" = T INEW AULNOT
Z and jets N R
ZZ and jets Events for the Z+3jets production. Z-boson decays to tau lepton pair. The events \. reoi1stration - -

: Help
| About MCDBE

. . . . [|were prepared with ALPGEMN Monte-Carlo generator. They can be used forthe MLM  ER . - 0 0 00 0 o 0 0.
"""""" E-FS matching procedure, since generated with ickkw=1. All generation B

------------------------ arameters and cuts applied can be viewed in the ged_2tau3j_unw.par parameter R T

0000228 times visited since October 2005 MCDEBE © 2005 Monte-Carlo Generators group, LCG, CER

#® & @ eee— || <5 o




. Searching for Article, define cnndltlnns B Show info ! .

+ Article |

Key words
} any j

AdV anC ed Nove Ity last month j

Inverse

Search

Key words
} any j

Query Inverse [donot use ~|

+ Experiment |
Inverse du not use j

Submit Cuery |

R PrROCESS PP->H->ZZ->4MU i Edit  (%Delete

-------- The event sample simulates the inclusive Higgs production with decay to four muons (viz

-------- Z-bosons). It is created by the CompHEP Monte-Carlo generator. The Higgs mass value is
.. .. .. .| 500GeV. Al used physics parameters and applied cuts can be found in a prt file stored in
"""" the article.

published: 19th Sep 2005, 09:42 | author(s): Alexander Sherstnewv

SRS W4 anD 3 JETS i Edit [®IDelete .

-------- These events were preapred by CompHEP in a special hash-model, where 2 first quark

........ generations are unified to one of hash-guarks. See details in the aricle itself.
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Process pp-=H-=ZZ-=4mu

Author(s): Alexander Sherstnev
Date of publication: 2005-09-19 09:42:37, Last

MoDEL:

correction: 2005-09-29 14:47:24

5M, Feynman gauge j Q

MName: SM, Feynman gauge

Cross section: 6.0382E-04pbn

Categories: H and Z'W DESCRIPTION:
Article ID: 34
P koo PARAMETERS:
Process:
Abstract: PARAMETER | VALUE | DEScRIPTION
Th ¢ e Bimulates the inclugive Hi Name: PR --= mu,mu,mu,mu - e
: fe even samp.e irgu ates lte.lnc: USI:; i PDF set: CTEQSL - .
o four muons {vg -bosons). |s.crea by QCD scale: sqrt(S) m, 485
generator. The Higgs mass value is 500 GeV. GG B
and applied cuts can be found in a prt file stor Model: SM, Feynman gauge m. 1 77699 ?
Author comments: S 0.48076
Generator: CompHEP, version:
Process: M, iaas 115
p, p->H-= MU+, M-, mu+, mu- Other information: ' 02209
Cuts:
Subprocess: 5 GeV < Invariant_mass_1 < 400 GeV Me 1.65
G.G->mu+,mu-,mu+,myf (cross section = 0.6( 3 GeV < P (n) LN 174.3
) o4 EE 0.31345
2 El http://medb.cer.chie| MM <
o v B2 P 5 GeV < Invariant_mass_2 < 400 GeV 5 0.0412
m, 0.10566 *
Event B 0.0036
M
File: events MH500_wHGHEP_BM1 pev z o11876 | | —
Size: 28200663 bytes - \ —
4 £ ~2 E@ | pone] || vl o

Events number: 100000
Castor Path: waiting for migration (in a few hours)
Comments:

File: prt_MHS00_wHCHEP_ at (download)
Size:

Cross section:

Events number: 0

Castor Path:  waiting for migration (in a few hours)
Comments: CompHEP kinematics module

Number of mixed reweighted events = 100000 (1 subprocess)

—pp»  View/postcomments on article

Edit article

Theoretical model

nd parameters _~

0 ]



Users Comments Interface

PROCESS PP-»H->ZZ-=4MU i Edit X Delete

The event sample simulates the inclusive Higgs production with decay to four muons (viz Z-bosons). It is
created by the CompHEP Monte-Carlo generator. The Higgs mass value is 500 GeV. All used physics
parameters and applied cuts can be found in a prt file stored in the aricle.

published: 2005-09-19 09:42:37 | author(s): Alexander Sherstnev ..

Comments:
[Moderate |

YOUR NAME:

E-maiL:
COMMENTS:
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MCDB authors HOW-TO

Register as MCDB author

Change registration details
Use LCG digital certificate
Obtain a certificate

Login to MCDB

Publish new article

Edit articles

Upload event files

Remove article from the Weh

Browser requirements

Get support
More details

4 Register as MCDB author

# Full HOW-TO for MCDB authors

= Brief HOW-TO for new authors of LCG MCDB

If you want to share your new MC sample with other groups, please do the following:

Mow, your new article and samples are ~=

# Help on LCG Monte-Carlo Data Base -

Register as a new author at the "Register Mew Author" at the right side menu of the main LCGMCDE web
page, then wait for the confirmation e-mail

Login to the LCG MCDE authors area at the "Legin” link at the right side menu

Choose "Create Mew Article" at the new right side menu

Fill the fields in the documentation templates, which will appear (title, generator, theoretical model, cuts, ...)
Upload your event files in the "Event Files" slice

Click "Preview/Save" slice and check the box "Publish"

) EEE e

Motes: 1. You need valid CERM AFS log Main Page | Directories | File List | Fiie Members | Search for|

download.cgi File Reference

Go to the source code of this fike.

Functions
use cal gw (:standard-private_tempfiles-oldstyle_urls)
usa Fentlgw ((DEFAULT flock)
use POSIX gw (setsid floor ceil WNOHANG)
use File::Basename gw (basename)

You can register as a new author following the link "Register as MCDB autho| yce MCDB::Common qw (:DEFAULT:CGI_SCRIPTS)

right side menu on the main page of LCG MCDB.

i ($download_start)
unkess (defined $file)
unkess [$cache_id]

¢ Fill out the registration form. All fields are obligatory (and at least one of " i ($location eq file’)

AFS login" or "DN from LCG certificate” should be specified).
¢ Submit the form and wait for confirmation e-mail (in a few work days).

4 Change registration details
% & 2 E3

Variables
use strict
use constant BUFFER_sizE = = 131072
use constant BEFRESH TIME = = 10

| P Tl i — Porsen et | EIE'
= 4

H B 2 B3 - v g




New Authors HOW-TO

(1)Register as a new author, wait for the confirmation e-
mail

(2)Login to the LCG MCDB authors area

(3)Choose, “Create New: Article™ in the authoers menu

(4)Eill the fields in the documentation templates, which
will'appear (title, generator, theoretical moedel, cuts, ...)

(5)Uplead yeur event filles il the “Event Files™ slice
(6)Click "Preview/Save™ slice and check the hex “RPullish*

Notes:

1. Author needs valid CERN AFS login or LCG digital certificate to be
authorized;

2. Author can store unfinished articles and resume to correct them in any
moment;

3. Author can edit articles already published on the Web or do the
documents publicly inaccessible for a while.

20
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Please provide following information to register
All fields are required (and at least one of * )

First name:

Last name:

Experiment:
Group:
Organization:

E-maul:

At least one of fields Login or DN must be filled.
To get DN you can examine you personal LCG certificate or load it to your

= MCDB registration

o,

brow ser (instructions here)

Register | Cancel |

S £l 2 B8

Done |

| |==| | S




After authorized login to MCDB the additional entries will appear
at the right side menu, according to the author Bermissions
it boisiiine b

FEEDEACK COMMENTS Edit [XIDelete | |50 e s oo e cnnin

ST |

Flease, provide your feedback comments on the LCG ‘| i Moderator entry
Advanced search MCDE project, here :

i Search this site

| User management
| Categories management

published: 16th May 2005, 13:40 | author(s): Lev Doudka .2

— | View new comments
- PROCESS PP-=H->ZZ-=dmU Edit [=Delete | \
i Top physics
i QCD
= Software The event sample simulates the inclusive Higgs
< Requests production with decay to four muons (viz Z-bosons). It is :
ci Higgs physics created by the CompHEP Monte-Carlo generator. The : G“_ﬂtﬂ new article
i Gauge bosons Higgs mass value is 500 GeV. All used physics | Editarticles
parameters and applied cuts can be found in a prt file
stored in the aricle.

published: 19th Sep 2005, 09:42 | author(s): Alexande

Sherstnev ..

| & Author entry

| Help

B | About MCDB
W+ AND 3 JETS Edit *Delete ™ Contact us



Add/Edit Article link 1s the gate to the article template system

kil

kil

|
El_::= MCDB - Monte-Carko DataBase MNew window - Close window - Help—
Artick creating | Newgenerator | MNewprocess | MNewmodal | Newcut |
General information | Eventfles | Generator | Modal | Process | Cuts | Proview/save |
ARTICLE TITLE:
Process pp->H->ZZ->4mu
CATEGORIES: GROUP: PrIMARY AUTHOR:
Gauge bosons ad Higgs PRS group j IAlexander Sherstnev, SINP MSLU j
2gamma and jets
Gamma and jets EXPERIMENT: Co-AuTHORS!: .
W and jets CMS i~ *
WW and jets Alexander Nikitenko, Imperial College, University of London
Z and jets OTHER GROUP: Alexander Sherstnev, SINP MSLU
ZZ and jets Anton Gusev, IHEP
H and jets RESPONSIELE PERSON: Filippo Ambroglini, University and INFN Perugia
m Harinder Singh Bawa, Panjab University Chandigarh
QcD Lucia Silvestris, INFN-Bari
multijets Sergey Belov, JINR
Requests Wladimir Uzhinsky, JINR, LIT |
Software [+]
ABSTRACT:
The event sample simulates the inclusive Higgs production with decay
to four muons (viz Z-bosons). It is created by the CompHEF Monte-Carlo
| generatnr  The Hicos mass walne i 500 GV A1l nsed nhvsdics narameters | |:
4 »
G e e Bl =i=| *]| 5




- - - - - - a -
9 AI1d 9 AlLLd (1 10O d
-,
rnn|RoiziiiiiiiiiiiiRciiiil
-I-CG. MCDE - Monte-Cark DataBase Mew window - Close window - Help
Artic ke creating | Mew generator ] Mew process ] Mew model ] Mew cut ]
General information ] Event files | Generator ] Model ] Process ] Cuts ] Preview/'save ]
FILES MANAGEMENT: LET :: UPLOAD :: IMPORAT
i UPLOADED FILES:
File | Size |Euents |C-Section CS-Errors | Edit |
I kis_user.F 5192 0 0 0 Edit |
I tq_tgb_tot.pev53461813171373 27.66 pb 0.04 Edit |
I prt_tqtgz 6065 0 0 0 Edit | (1-CdI(
EVENTS NUMEER: | a N ' 0 a
CROSS SECTION: | [ -l
I I [
CROSS SECTION ERROR: [ seetees [ sesbebebeneees | erren
" L
COMMENTS: -I-CG. MCDE - Monte-Carlo DataBase Mew window - Close window [ |
Article creating | Mew generatar ] Mew process ] Mew model ] Mew cut ]
General information ] Event files | Generator ] Mook ] Process ] Cuts ] Preview/save ]
= FILES MAMAGEMENT: LIET it UPLOAD :: IMPORT
Set description
- 2 IMPORT FILE(S) FROM AFS OR CASTOR
e b
l( Show |as list/table L
Copy | manitor
I*-"_ | Perm Iﬂems |Crwne.r |Gmup|5ize |I'|'Innth | Day |T|me I File I
drwxr-xr-x 2 root raot i) Ot 25 2004 grid
drwxr-xr-x 1 root raot a (B[~ 17 2005 castor
" w1 root  root 0 Aug 13 2004 foo
]
== == 5



MC generator and Physics Process description slices

kil

L3RR Lo
Tl
LG
1l

MZOE - Monte-Cark DataBase Mew window - Close window

Artick creatng | Mewgensrator |  Mewprocess | Mewmodal | Newcut |
Generalinformation |  Eventfies |  Generator | Model | Process | Cuts |  Praviewsave |
GENERATOR: VERSION:
CompHEP | |421 =
Other generator/version
DESCRIPTION:
Old version of CompHEP with old format of event files (compatible with interface implemented to CMKIN)
Home PAGE: [Pt e

- Help

Lea MCDE - Monte-Carlo DataBase

http:itheory.sinp.msu.ru/comphap

Mew window - Close window - Help

Artickcreating | Mewgenarator |  MNewprocess | MNewmodal | MNewcut |
Generalinformation | Eventfles |  Generator |  Model | Process | Cuts | Previewsave |
Process:
MCDB © 2005 Monte-Carlo Ganarators PP —= Mu,mu.mu,mu, PDF: CTEQSL, QCD scaLE: sarT(S)
Describe new
Hie £ 2 Edl E

pp —= tT+2 Jet, PDF: CTEQEM, QCD scale: 175
ANY —= ANY, PDF: ANY, QCD scale: ANY
pp —= tau,tau,j,j,j, PDF: CTEQSL, QCD scale: MZ2+pT, 22
pp —= W.i.0.. PDF: CTEQ5M1, QCD scale: MW
PDF: CTEQSL, QCD scale: sqrt(s)

pp —> MU, mu,mu,mu,
pp —= W+ and 3 jets, PDF: CTEQ5M1, QCD scale: M(W-boson)=79.958 GeV, Alpha_s(MZ) = 0.1185

pp — mu,mu,jj, PDF: CTEQ5L, QCD scale: 2*mz
pp —= tau,tau,j,j,j, PDF: CTEQSL, QCD scale: MZ2+pT, 22

b

— PDF: | Search Reset search

MCDB @ 2005 Monte-Carle Generators group, LGS, GERN - Username: Lev Doudko , Parmission: modarator

Date: Wed Mov 23 20:14:18 2005

$% £ 2 ED

—p=| 5| @




Booiiiiiiiiiiinf ki it

.|.<:.c MCDEB - Monte-Carle DataBase Mew window - =
Article creating | New generator | Mew process | Mew modal | Maw cut |
Generalinformation | Eventfies | Generator | Modal | Process | Cuts | Praviow
MoDEL: Dal ¢ CLC
ISM, Feynman gauge j ] |
dlIld APPI1CO .
Name: SM, Feynman gauge et et e
DESCRIPTION: Tee" MCDB - Monte-Cark DataBase New windd—
Ariclecreating |  MNewgenerator |  MNewprocess | MNewmodal | MNewcut |
P ARAMETERS:
PARAMETER VaLue DescriPTiON
m, 0.117 Create new set of cuts
L 4 .85
GG 1.21358 MIN VALUE OBJECT MAX VALUE
m_ 1.77699 | <| < Remove
Sw 0.48076 Cut description OTHER: |uther object " Inciude region ¢ Exclude region
HIGGES 115 HTML: |
. 0.2229
i 1.65
Add cut
Miop 174.3 4'
EE 0.31345 El Save | ) Undo | P Resat |
. 0.0412
M 0.10566
= 0.0036
Mz 91.1876 MCDB @ 2005 Monte-Carke Generators group, LGG , GEBN - Username: Lev Doudko, Pearmission: modarator Data]*
| | ¥
Hie dlb 2 Eal == *=| 5
MCDB @ 2005 Monte-Carlo Genarators group, LOG , GERN  Usarname: Lew Doudko, PermiEsion: moderator Data: Waq »
i *

I
} 3 NpaEneHVe I Ewvolution - Moyt | {5 medb_heb.odp - |3 Mozilla-bin [4]~|‘|ﬂ

PR o T B | el . DR | e ™= ], Y | B B A B ot |

| ey B




Conclusion

® New flexible system to keep MC files is ready
® We discuss development of CMS API (

® We need a feedback fiom the Collaborations:

— Necessany: conrections/changes, im: MIEIDI57

= (Contact persons: toydevelopr ARl o) the collaberation
environment (ATICAS )

= INEWw useltl catunes, youwani: us o mpl cmenty.
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