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Rationale for Feicim

 Image of “How physicists make measurements”

 ⬇  View and understand detector level variables

 ⬇  View and verify higher level quantities

 ⬇  Create and view physics quantities

 ⬇  Analyse physics quantities

 ⬇  Create, view, analyse control channels/systematics

   ➥  Present, review and publish result
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Reality:   All of that, BUT...

       ➤  Approx. 6 months to get comfortable with code

         ➤   Data set discovery

         ➤   Data discovery

         ➤   Algorithm discovery

 ➤  Time spent finding and extracting information, particularly

         ➤   During commissioning / detector understanding phase

         ➤   For new-comers



What is Feicim? (Irish for “I see”) LHCbOverview
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                                                1   Data-files (DSTs) location and content

                                                   ➤   Locate data  (interface to Grid)

                                                   ➤   View data and histogram variable(s)

                                                   ➤   Simple filtering

                                         2    Algorithms and tools

                                                   ➤   View existing algorithms/tools

                                                   ➤   Create new algorithms/tools

                                         3    Analysis jobs

                                                   ➤   Combine algorithms  (visually)

                                                   ➤   Output subset of DST as a Root file or MicroDST

                                                   ➤   Run on grid using Ganga/Dirac
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Feicim will be a 
browser for...
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       ➤  Find data-files on Grid or local machine

CERN data (via Grid)

Local data
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Figure 1: Data type structure example in particle
physics

the pool reading, inserting and selection pro-
cesses;

• particularities of reading from and writing to
the data pool. For instance, in the case of large
data sets objects can only be accessed in a se-
quential fashion and not randomly, restricting
our options;

• particularities of the data impacting perfor-
mance. For instance, large objects vs. many
objects, links vs. lack of links pointing to the
top level nodes. If the top level node stands
for objects that are independent of each other
the DB can be designed such that the large
tables for the whole structure are split and se-
lection results from each set are concatenated
before being returned. In case of n-m depen-
dences at lower levels in the tree this trick can
significantly boost performance.12

12COMMENT: use case: data should be separated on a
per event base

5.1.1 Creating the DB

If favoring the quickest implemention strategy one
can associate a table to every single node in the
structure tree and a mapping table for every con-
nection be it a direct parent-child relationship or a
link to a remote node. There are two exceptions to
the rule. One is nodes that are scalar leafs. These
correspond to columns in the table associated with
their parent node. The other is nodes that are links.
These only produce mapping tables. 13

5.2 User-system interactions

Depending whether the desired output is a table of
scalar values or an tree of objects the input data
has to read once or twice, respectively. First, the
meta-data is accessed that describes the structure
of the input data. The user selects those leafs that
are to be used in subsequent filterings. At this stage
no filtering criteria are given. The data is read and
transformed into an internal relational format. The
user is now capable of creating selections in table
format by specifying filtering criteria. The created
table can be exported or alternatively the user can
choose to create an object subtree using the same
selection criteria. This latter process is made up
of several background processes: i.) creating and
executing a new query that would return only the
identification information of those objects that have
to be extracted; ii.) rereading and extracting the
objects from the input data; iii.) writing out the
extracted data. Figure 2 outlines a more complete
workflow.

5.3 Inserting data into the database

When creating association tables the target of links
point to objects that usually are already inserted
into the DB and only their DB id is required.
Therefore, a mechanism to reverse-resolve the ob-
ject→ id relationship must be in place. Depending
on the programming language finding a solution in-
dependent from the data might anything from easy
to impossible. Factors like size of data prevent-
ing full caching very much limit the available op-
tions. Alternatively, Feicim could allow for data de-

13COMMENT: keys and indexing has to be discussed.
Normal-form level should be mentioned. Implementation
has got this far.

6
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       ➤  DST represented as tree

         ➤   Selection with box ticking

 ➤  Simple selection/filtering can also be done 

Histograms               NTuples
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2  Browsing algorithms and tools (Concept!)

Algorithm/tool list

Drag algorithm from list 
into workspace for editing

Editing workspace

Inputs OutputsMyAlgorithm
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(Concept!)

Click on algorithm box to 
see/configure parameters

2  Browsing algorithms and tools

Algorithm/tool list Editing workspace

Inputs OutputsMyAlgorithm



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                        9/50

3  Browser for analysis jobs

View jobs Run jobs To Grid
(using Ganga/Dirac)

Connect algorithms together 
(built in type checking)

Choose number of evts and 
submit to Grid

(Concept!)
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Fully tested
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Software architecture (for data browsing)
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DST’s are located (on Grid) using a Name Server and loaded 
using Bender as an interface to the LHCb software framework
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Software architecture (for data browsing)
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Associated DST and object meta-data is loaded
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Software architecture (for data browsing)
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The data stored in the DST is put into a 
database using MySQL
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Software architecture (for data browsing)
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The user can now: 
    ➤  examine the data
   ➤ perform simple filtering
   ➤  create histograms/NTuples (ROOT)
   ➤  create MicroDST’s (LHCb software)
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Software architecture (for data browsing)
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LHCb

http://www.ucd.ie/physics/lhcb/dget/demo.htm
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See these URLs for videos:

http://www.ucd.ie/physics/lhcb/dget/demo1.htm

http://www.ucd.ie/physics/lhcb/dget/demo.htm
http://www.ucd.ie/physics/lhcb/dget/demo.htm
http://www.ucd.ie/physics/lhcb/dget/demo.htm
http://www.ucd.ie/physics/lhcb/dget/demo.htm
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Right click on Pz column and make histogram
Demonstration

Clicking is 
highlighted 

in red



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      40/50

View histogram
Demonstration

Clicking is 
highlighted 

in red



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      41/50

Select more variables (Px and Py)
Demonstration

Clicking is 
highlighted 

in red



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      42/50

Query again and view result
Demonstration

Clicking is 
highlighted 

in red



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      43/50

Histogram Py
Demonstration

Clicking is 
highlighted 

in red



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      44/50

View histogram
Demonstration

Clicking is 
highlighted 

in red



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      45/50

Selection criteria can be applied
Demonstration

Clicking is 
highlighted 

in red



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      46/50

Save table as NTuple by clicking ‘Export’
Demonstration

Clicking is 
highlighted 

in red



LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      47/50

Save NTuple to local directory
Demonstration

Clicking is 
highlighted 

in red



Conclusions and outlook LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      48/50

       ➤  Feicim will reduce computing overhead for physicists

         ➤   Faster, intuitive access to data

         ➤   Particularly useful for new users

         ➤   Encourages data exploration  (aids with detector commissioning)

     ➤  Will allow data browsing and analysis to be done visually

         ➤   Output as NTuple or MicroDST

         ➤   Job submission to Grid (via Ganga/Dirac)

     ➤  Partially complete, work in progress!
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Fully tested               1   Data-file (DST) browser

                                                   ➤   Can view any DST variable as a histogram

                                                   ➤   Simple filtering

                                         2    Algorithm browser

                                                   ➤   View existing algorithms

                                                   ➤   Create new algorithms

                                         3    Analysis tool

                                                   ➤   Combine algorithms  (visually)

                                                   ➤   Output subset of DST as a Root file or MicroDST

                                                   ➤   Potential to run on grid using Ganga/Dirac

CHEP 2007                      Motivation       Functions       Software architecture       Demonstration       Conclusions and outlook                      49/50



Future work LHCbOverview

1.  Motivation

2.  Requirements

3.  Software architecture

4.  Demonstration

5.  Conclusions and outlook

CHEP 2007                                                                                                                                                                                                                    1/35

LHCb
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