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What is MCDB in the What is MCDB in the 
Simulation ChainSimulation Chain
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Overview of the Knowledge BaseOverview of the Knowledge Base

–  The Major Tasks of LCG MCDBThe Major Tasks of LCG MCDB  

 Share sophisticated MC generated samples Share sophisticated MC generated samples 
between different groups between different groups 

–   Samples prepared by experts in MC Samples prepared by experts in MC 
event generationevent generation

–   Resource-intensive samples Resource-intensive samples 
(Human or/and CPU resources)(Human or/and CPU resources)

 Provide infrastructure to keep MC samples Provide infrastructure to keep MC samples 
and sample documentationand sample documentation

 Facilitate communication between MC Facilitate communication between MC 
experts and users in LHC collaborationsexperts and users in LHC collaborations
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LCG MCDB SchemeLCG MCDB Scheme
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The Major Features of LCG MCDB (I)The Major Features of LCG MCDB (I)
Powerful WEB interface with Content Management System Powerful WEB interface with Content Management System 
for the authors of event samples and  end-usersfor the authors of event samples and  end-users

Tree graph of physics categories with articles published in Tree graph of physics categories with articles published in 
MCDB to browse the database contentMCDB to browse the database content

Power search engine based on SQL/XML to search the Power search engine based on SQL/XML to search the 
content of the knowledge basecontent of the knowledge base

Flexible and reliable authorization system based on CERN Flexible and reliable authorization system based on CERN 
AFS/Kerberos logins or LCG GRID certificatesAFS/Kerberos logins or LCG GRID certificates

SQL structure of event sample documentationSQL structure of event sample documentation

BackUp of samples and SQL informationBackUp of samples and SQL information
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The Major Features of LCG MCDB (II)The Major Features of LCG MCDB (II)

CASTOR is the native storage for the event samplesCASTOR is the native storage for the event samples

Direct uploading of multiple files from AFS/CASTOR/GRID Direct uploading of multiple files from AFS/CASTOR/GRID 
(wild-card characters are possible) to LCG MCDB(wild-card characters are possible) to LCG MCDB

Direct downloading of files from LCG MCDB with Direct downloading of files from LCG MCDB with 
HTTP/CASTOR/GRID (URI)HTTP/CASTOR/GRID (URI)

Application Programming Interface (API) for the LHC Application Programming Interface (API) for the LHC 
collaborations environment softwarecollaborations environment software

LHEF/HepML unification of event file formatLHEF/HepML unification of event file format
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  PARAMETERS OF EVENT SAMPLE DESCRIPTION
MCDB XML Scheme inside HepML specifications

 General informationGeneral information
– TitleTitle

– AbstractAbstract

– AuthorsAuthors

– Experiment and/or GroupExperiment and/or Group

 Physics processPhysics process  
– Initial stateInitial state

– Final stateFinal state

– QCD scaleQCD scale

– Process PDFProcess PDF

 Event filesEvent files  
– Physics process/subprocessesPhysics process/subprocesses

– File nameFile name

– Events numberEvents number

– cross section and uncertaintycross section and uncertainty

 Used generatorUsed generator  

– Name and versionName and version

– DescriptionDescription

– Home page addressHome page address
 Theoretical modelTheoretical model

– NameName

– DescriptionDescription

– Set of parameters and Set of parameters and 
their values with their values with 
author's descriptionsauthor's descriptions

 Applied cutsApplied cuts
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MCDB API structureMCDB API structure
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STEP I:   MCDB => APISTEP I:   MCDB => API
 HTTP request with ArticleID HTTP request with ArticleID       

from API to MCDB serverfrom API to MCDB server
(e.g. (e.g. http://mcdb.cern.ch/cgi-bin/xmlquery.cgi?article=116http://mcdb.cern.ch/cgi-bin/xmlquery.cgi?article=116))  

   HepML description and paths to samples, HepML description and paths to samples, 
as an answer from MCDB to APIas an answer from MCDB to API

 API parses the HepML (XML) block and fill  API parses the HepML (XML) block and fill  
C++ classes with the descriptionC++ classes with the description

 API make local copy of the event sample, API make local copy of the event sample, 
download the remote sample via SEAL download the remote sample via SEAL 
(RFIO, GridFTP, HTTP, ...)(RFIO, GridFTP, HTTP, ...)

http://mcdb.cern.ch/cgi-bin/xmlquery.cgi?article=116
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STEP II:  API => CMSSWSTEP II:  API => CMSSW
 API provides: API provides: 

– local path to file with input eventslocal path to file with input events
– Sample Description in the form of C++ Sample Description in the form of C++ 

objectsobjects
 CMSSW process the local event file to CMSSW process the local event file to 

the next level of simulationthe next level of simulation
 CMSSW passes the C++ objects with CMSSW passes the C++ objects with 

event description to the output filesevent description to the output files
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MCDB API C++ ClassesMCDB API C++ Classes

namespace mcdb
{
class Article;
class File;
class Author;
class Cut;
class Generator;
class Model;
class Process;
class Subprocess;
}

http://mcdb.cern.ch/doc/API/public/mcdb.hpp
class Generator{
 public:
    Generator();
    ~Generator();
    string& name();
    string& name(const string&);
    string& version();
    string& version(const string&);
    string& homepage();
    string& homepage(const string&);
 private:    
    string name_;
    string version_;
    string homepage_;
}; 

class Model{
 public:
    Model();
    ~Model();
    class ModelParameter;
    string& name();
    string& name(const string&);
    string& description();
    string& description(const string&);
    vector<ModelParameter>& 
parameters();
    vector<ModelParameter>& 
parameters(const 
vector<ModelParameter>&);
    class ModelParameter
    {
     public:
        ModelParameter();
        ~ModelParameter();
        string& name();
        string& name(const string&);
        string& value();
        string& value(const string&);
     private:
        string name_;
        string value_;
    };
 private:    
    string name_;
    string description_;
    vector<ModelParameter> parameters_;
};

class Process{
 public:
    Process();
    ~Process();
    string& initialState();
    string& initialState(const string&); 
    string& finalState();
    string& finalState(const string&);
    string& factScale();
    string& factScale(const string&);
    string& renormScale();
    string& renormScale(const string&);
    string& pdf();
    string& pdf(const string&);
 private:
  

http://mcdb.cern.ch/doc/API/public/mcdb.hpp
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How it works in realityHow it works in reality
Stable versions of CMSSW 
Subroutine in MadGraph and CompHEP interfaces:
CMSSW_1_6_5/src/GeneratorInterface/MadGraphInterface/src/MCDBInterface.cc
testMCDBInterface.cfg:
             untracked bool  getInputFromMCDB = true
          int32          MCDBArticleID = 113
          string MadGraphInputFile = "rfio://castor/cern.ch/user/d/doudko/run_1_unweighted_events.lhe"

Only download the sample locally, does not parse sample description    

Development version of CMSSW
Library with MCDB API code in: 
CMSSW/src/GeneratorInterface/MCDBInterface/

part of CMSSW config file is almost the same
Inside any other interface add:
     mcdb::MCDB mcdb;
     mcdb::Article a = mcdb.getArticle(MCDBArticleID);

Automatically process and document in CMSSW the sample from MCDB
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Fully Automatic Way to Document the sample.Fully Automatic Way to Document the sample.
New Developments from HepML.New Developments from HepML.

 ME Generator link libHepMLME Generator link libHepML
 ME Generator call libHepML functions to fill ME Generator call libHepML functions to fill 

the description of the eventsthe description of the events
 libHepML forms HepML header with sample libHepML forms HepML header with sample 

description inside LHEF headerdescription inside LHEF header   
(works in C++, C, Fortran)(works in C++, C, Fortran)

 libHepML provides methods to parse HepML libHepML provides methods to parse HepML 
description and create C++ objects (MCDB description and create C++ objects (MCDB 
API) or describe the sample in MCDB (SOAP)API) or describe the sample in MCDB (SOAP)

 The first realisation of LHEF/HepML is The first realisation of LHEF/HepML is 
available in CompHEP 4.5available in CompHEP 4.5
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HepML in LHEFHepML in LHEF
 J. Alwall et al., A standard format for Les Houches J. Alwall et al., A standard format for Les Houches 

Event Files (2006) [Event Files (2006) [hep-ph/0609017hep-ph/0609017]]
è structure:structure:

<LesHouchesEvents version="1.0"><LesHouchesEvents version="1.0">

    <header><header>

        <hepml><hepml>

                <! HepML sample description here ><! HepML sample description here >

        </hepml></hepml>

    </header></header>

    <init> ... </init><init> ... </init>

    <event> ... </event><event> ... </event>

    <event> ... </event><event> ... </event>

    ................

</LesHouchesEvents></LesHouchesEvents>
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C Functions from libHepMLC Functions from libHepML
void * init_lhaef_document (void);
int set_general_description(void * doc, lhaef_general_description * sample);
int set_file_description(void * doc, lhaef_file * file);
int set_generator(void * doc, lhaef_generator * gen);
int set_model(void * doc, lhaef_model * model);
int add_model_parameter(void * doc, lhaef_parameter * par);
int set_cutset(void * doc, int cutsetnumber);
int add_cut(void * doc, lhaef_cut * cut);
int set_author_record(void * doc);
int add_author(void * doc, lhaef_author * author);
int create_process(void * doc, lhaef_process * proc);
int add_process_beam(void * doc, int i, lhaef_beam * beam);
int add_process_beam_pdf(void * doc, int i, lhaef_pdf * pdf);
int add_process_beam_pdf_alphas(void * doc, lhaef_alphas * alphas);
int add_process_alphas(void * doc, lhaef_alphas * alphas);
int add_subprocess(void * doc, lhaef_subprocess * subproc, int cutsetnumber);
char * form_hepml_document(void * doc);
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Plans of LCG MCDB TeamPlans of LCG MCDB Team
 Implement MCDB API in CMSSW Implement MCDB API in CMSSW (automatic (automatic 

processing and documentation of the samples from MCDB)processing and documentation of the samples from MCDB)

 If it will be requested, implement Fully automatic If it will be requested, implement Fully automatic 
chain of sample documentation chain of sample documentation 
(from ME Generator to CMSSW, based on LHEF/HepML)(from ME Generator to CMSSW, based on LHEF/HepML)

 Implement items from MCDB-TODO  Implement items from MCDB-TODO  
(long list of necessary changes described in MCDB TWiki)(long list of necessary changes described in MCDB TWiki)

 Finish documentation on MCDB-CMSSWFinish documentation on MCDB-CMSSW
 Publish MCDB software as an Open Source Publish MCDB software as an Open Source 

project in HepFourgeproject in HepFourge
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MCDB SoftwareMCDB Software
 Stable versions of MCDB server and Stable versions of MCDB server and 

MCDB API are available in the download MCDB API are available in the download 
section: section: http://mcdb.cern.ch/distributionhttp://mcdb.cern.ch/distribution

 Development versions are in MCDB CVS: Development versions are in MCDB CVS: 
simu.cvs.cern.ch:/cvs/simu/GENSER/MCDB simu.cvs.cern.ch:/cvs/simu/GENSER/MCDB 
http://simu.cvs.cern.ch/cgi-bin/simu.cgi/simu/GENSER/MCDB/http://simu.cvs.cern.ch/cgi-bin/simu.cgi/simu/GENSER/MCDB/

http://mcdb.cern.ch/distribution
http://simu.cvs.cern.ch/cgi-bin/simu.cgi/simu/GENSER/MCDB/
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ConclusionConclusion
 LCG MCDB Knowledge Base is stable LCG MCDB Knowledge Base is stable 

– MC experts are kindly inviting to share the knowledge MC experts are kindly inviting to share the knowledge 
by means of LCG MCDBby means of LCG MCDB

 LCG MCDB API provides automatic processing of LCG MCDB API provides automatic processing of 
MCDB samples and documentation in the MCDB samples and documentation in the 
CollaborationsCollaborations

 Complete implementation of MCDB API in Complete implementation of MCDB API in 
CMSSW is in progress CMSSW is in progress 

 LHEF/HepML libraries/utilities/interfaces could be LHEF/HepML libraries/utilities/interfaces could be 
developed in collaboration with other groupsdeveloped in collaboration with other groups
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BACKUP SLIDESBACKUP SLIDES
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History: CMS MCDBHistory: CMS MCDB
–  http://cmsdoc.cern.ch/cms/generators/mcdb/http://cmsdoc.cern.ch/cms/generators/mcdb/

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

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

http://cmsdoc.cern.ch/cms/generators/mcdb/
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DocumentationDocumentation
  Main Web PageMain Web Page  http://mcdb.cern.chhttp://mcdb.cern.ch  

  Description of the projectDescription of the project

  Users and Authors HOW-TOsUsers and Authors HOW-TOs

  Developers documentationDevelopers documentation

  WikiWiki  https://twiki.cern.ch/twiki/bin/view/LCG/LCGMCDBhttps://twiki.cern.ch/twiki/bin/view/LCG/LCGMCDB  

  [[hep-ph/0404241hep-ph/0404241] LCG MCDB proposal] LCG MCDB proposal

  [[hep-ph/0604120hep-ph/0604120] LCG] LCG MCDB MCDB  report (p.200-204)report (p.200-204)

  [hep-ph/0703287] LCG MCDB description[hep-ph/0703287] LCG MCDB description

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

  Mailing lists -  USERS:         lcg-mcdb-users@cern.ch     Mailing lists -  USERS:         lcg-mcdb-users@cern.ch     
           Developers:       project-lcg-mcdb@cern.ch           Developers:       project-lcg-mcdb@cern.ch  

http://mcdb.cern.ch/
http://arxiv.org/abs/hep-ph/0404241
http://arxiv.org/abs/hep-ph/0604120
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LCG MCDB SoftwareLCG MCDB Software
 LCG MCDB team has developed new LCG MCDB team has developed new 

Content Management System (CMS):Content Management System (CMS):
– It allows to Store and document large filesIt allows to Store and document large files
– It has Flexible authorization and authors It has Flexible authorization and authors 

management system (Kerberos, GRID)management system (Kerberos, GRID)
– Powerful search enginePowerful search engine
– Template system to enter documentationTemplate system to enter documentation
– Operates with MySQL  Operates with MySQL  
– Different storage systems are possibleDifferent storage systems are possible
– It is Open Source CMS (available from CVS)It is Open Source CMS (available from CVS)
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External InterfacesExternal Interfaces
 API for the collaboration software to access API for the collaboration software to access 

samples and their description automatically samples and their description automatically 
(see S.Belov talk)(see S.Belov talk)
– HepML output from MCDBHepML output from MCDB
– C++ classes and libraries to parse HepML and C++ classes and libraries to parse HepML and 

create corresponding C++ objectscreate corresponding C++ objects
   API to upload HepML/LHEF event sample API to upload HepML/LHEF event sample 

automatically (in our plans)automatically (in our plans)
– Parse HepML header of LHEF sampleParse HepML header of LHEF sample
– Create corresponding documentation in LCG Create corresponding documentation in LCG 

MCDB automaticallyMCDB automatically
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LHEF/HepML LibraryLHEF/HepML Library
   Library to parse native event file format of Library to parse native event file format of 

most popular ME generators and convert it most popular ME generators and convert it 
to LHEF/HepML formatto LHEF/HepML format
– Provides possibility to convert old events and Provides possibility to convert old events and 

their description to unified format by means of their description to unified format by means of 
standalone utilities based on this library standalone utilities based on this library 

– Provides standard API for the authors of MC Provides standard API for the authors of MC 
generators to keep events and their generators to keep events and their 
documentation in LHEF/HepML form during documentation in LHEF/HepML form during 
event generation (call of external subroutines event generation (call of external subroutines 
inside the code)inside the code)
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LCG MCDB HepML SummaryLCG MCDB HepML Summary
 Concentrate efforts on passing the Concentrate efforts on passing the 

information from ME to SH generators as a information from ME to SH generators as a 
part of LHEF HepML headerpart of LHEF HepML header

 XML schemas as a part of HepML XML schemas as a part of HepML 
specificationsspecifications

 API C++ library and parser of LHEF/HepMLAPI C++ library and parser of LHEF/HepML
 Library and utilities to convert native Library and utilities to convert native 

generator format to LHEF/HepML or provide generator format to LHEF/HepML or provide 
API to write LHEF/HepML directly from the API to write LHEF/HepML directly from the 
generatorsgenerators
– Can expect external support (GENSER, CMS, ...)Can expect external support (GENSER, CMS, ...)
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TerminologyTerminology
0   ArticleArticle – a document describing a set of event  – a document describing a set of event 

samples. This document is the main unit of the  samples. This document is the main unit of the  
content of MCDBcontent of MCDB

( Category Category – a branch of articles and physics – a branch of articles and physics 
models concerned a particular type of physical models concerned a particular type of physical 
processes. processes. 

( AuthorAuthor – an expert in Monte-Carlo generators.  – an expert in Monte-Carlo generators. 
(S)he can upload new event samples to MCDB and (S)he can upload new event samples to MCDB and 
describe them in corresponding articlesdescribe them in corresponding articles

( UserUser – anybody who interests in new MC samples  – anybody who interests in new MC samples 
and agree with MCDB users licenseand agree with MCDB users license
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WEB InterfaceWEB Interface

 Users Area:Users Area:
– Browse physics categories and articles with Browse physics categories and articles with 

complete documentation on the available complete documentation on the available 
samplessamples

– Search the MCDB with complex querySearch the MCDB with complex query
– Download available MC samplesDownload available MC samples
– Post comments to the articles and check the Post comments to the articles and check the 

previous discussions on the particular previous discussions on the particular 
article/samplearticle/sample
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WEB InterfaceWEB Interface
 Authors Area:Authors Area:

– Upload new event sample(s)Upload new event sample(s)
– Document the event sample(s) in new article Document the event sample(s) in new article 

with help of templates system (pre-entered with help of templates system (pre-entered 
information)information)

– Publish new article in the Users AreaPublish new article in the Users Area
– Edit his/her previous articles or do the article Edit his/her previous articles or do the article 

publicly inaccessible for a whilepublicly inaccessible for a while
– Answer users comments/questions to his/her Answer users comments/questions to his/her 

articles articles 
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LCG MCDB SubsystemsLCG MCDB Subsystems
 SQL DB (MySQL) SQL DB (MySQL) 

– Provides the possibility to keep information in Provides the possibility to keep information in 
a very structured waya very structured way

– Facilitate authors to keep complete set of Facilitate authors to keep complete set of 
information for the new MC sampleinformation for the new MC sample

– Provides the possibility for the external Provides the possibility for the external 
interfaces to search information in MCDBinterfaces to search information in MCDB

– Direct connection between sample and its Direct connection between sample and its 
description (documentation)description (documentation)
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LCG MCDB SubsystemsLCG MCDB Subsystems
 CASTOR as a native storage for the samplesCASTOR as a native storage for the samples

– Native storage for the LHC CollaborationsNative storage for the LHC Collaborations
– Direct access to files is possible (not via WEB)Direct access to files is possible (not via WEB)
– GridFTP access GridFTP access 

 Authors authentication systemAuthors authentication system
– CERN AFS/Kerberos authorization (SSL secure)CERN AFS/Kerberos authorization (SSL secure)
– LCG GRID certificatesLCG GRID certificates
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MCDB Search EngineMCDB Search Engine
• dynamic dynamic query construction wizard (JavaScript/XML/SQL)query construction wizard (JavaScript/XML/SQL)
•   Search by many possible criteria with Search by many possible criteria with complicated relations complicated relations 

between DB objectsbetween DB objects

XMLquery constructor (through web)

User's input

XSLT processing

XSLTschema XMLquery

SQL query

MCDB,
dataaccess

module

MCDB articles ID's

XMLwrapper
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LCG MCDB Subsystems LCG MCDB Subsystems 
 XML format of article (part of HepML)XML format of article (part of HepML)
 API to collaboration software API to collaboration software               

– Set of C/C++/FORTRAN routines in collaboration Set of C/C++/FORTRAN routines in collaboration 
environment for the direct access to the MCDB environment for the direct access to the MCDB 
samples during the MC production. Based on HepML samples during the MC production. Based on HepML 
and direct URL to filesand direct URL to files

 HepML, unified XML format of MC events HepML, unified XML format of MC events Main Main 
stiff point of present development.stiff point of present development.
– Do possible an automatic interface to read, document Do possible an automatic interface to read, document 

MC samples and use it in the standard way in the MC samples and use it in the standard way in the 
collaboration softwarecollaboration software
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Categories
Articles
 abstracts

New author
registration

Login to the
authors area
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Advanced
Search
Query
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Download 
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Theoretical model
and parametersComments 

to the article
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Users Comments InterfaceUsers Comments Interface
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Documentation
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New Authors  HOWTONew Authors  HOWTO
(1)(1)Register as a new author, wait for the confirmation e-Register as a new author, wait for the confirmation e-

mailmail
(2)(2)Login to the LCG MCDB authors areaLogin to the LCG MCDB authors area
(3)(3)Choose "Create New Article" in the authors menuChoose "Create New Article" in the authors menu
(4)(4)Fill the fields in the documentation templates, which will Fill the fields in the documentation templates, which will 

appear (title, generator, theoretical model, cuts, ...)appear (title, generator, theoretical model, cuts, ...)
(5)(5)Upload your event files in the "Event Files" sliceUpload your event files in the "Event Files" slice
(6)(6)Click "Preview/Save" slice and check the box "Publish"Click "Preview/Save" slice and check the box "Publish"

Notes: Notes: 
1. Author needs valid CERN AFS login or LCG digital certificate to be authorized; 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; 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 3. Author can edit articles already published on the Web or do the documents 

publicly inaccessible for a while.publicly inaccessible for a while.
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• Form to send a 
request for the 
authorization as
new LCG MCDB
author. 

• Necessary only if 
you want to upload
new MC samples
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After authorized login to MCDB the additional entries will appear 
at the right side menu, according to the author permissions
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Add/Edit Article link is the gate to the article template system
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Event files slice to manage event files attached to the article

Wildcards 
are possible
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MC generator and Physics Process description slices
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Physics model 
parameters
and applied cuts slices


