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ÁAnalysis workflows (See next talk by Roberto T.)

ÁData distribution and access (this talk)

ÁSecondary Datasets (SD)  from Primary Datasets (PD)

ÁGroup Skims

ÁGlossary
ÀSkim = reduction of a data sample via the elimination of 

events, event content or both. Events selected with any 
available event information. 

ÀDataset = data sample selected via trigger information and 
using standard data tiers (mainly RECO + AOD for startup).
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October Exercise: Two components
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Á Deploy the Tier-2 analysis model 
Á Train people to do all of the tasks that are needed to enable  individuals, 

groups, and CMS as a whole to efficiently access and analyze data.

Á Scale-test (October 5th -19th )
Á Approximate the situation we will face with early data with all groups doing 

key analyses simultaneously
ÀT1-T2 transfers of (pseudo) Secondary Datasets
ÀWidespread use of CRAB server (very important to address issues)
ÀGroup Skims of SDs by ~2 high priority users from each group
ÀT2-T2 transfers by some groups
ÀT1-T2 subscriptions of MC samples by all groups
ÀAnalysis jobs exercising early analyses by as many people as possible 

Á See if we can correct problems, overcome obstacles, eliminate bottlenecks 
ÄÕÒÉÎÇ ÁÎ ÉÎÔÅÎÓÅ Ô×Ï ×ÅÅË ÐÅÒÉÏÄȣ

Á Post-mortem
Á Review what has been learned and iterate ahead of data-taking
Á Continue to work on improving the system continuously

3

October exercise: Main Goals



C
M

S
P

h
ys

ic
sW

e
e

k
B

o
lo

g
n

a
,S

e
p

te
m

b
e

r1
1,

1
0

0
9

J.
In

ca
n

d
e

la
U

C
S

a
n

ta
B

a
rb

a
ra

Á%ÌÅÍÅÎÔÓ ÏÆ ÔÈÅ ȬΦή ÐÌÁÎ ɉÁÎÄ 
some changes considered for 
ȬΦίɊɕɕ

Á Tier-ΧȭÓ ÆÏÃÕÓ ÏÎ 
reconstruction ɀnot used for 
data analysis (no change)

Á Tier-ΨȭÓ 

Á To store 2 copies of full dataset 
in RECO format (possible for a 
short time)

ÀStore PDs ( switching to SDs)

ÀAODs for subsequent run (need 
to make transition sooner!).

Á Associated PAG, POG+DPG

ÀGroups skims (or subscribe SDs  
ÏÒ ÅÖÅÎ 0$ȭÓɊ ÔÏ ÇÒÏÕÐ ÓÐÁÃÅ

4

Analysis on Tier-ΨȭÓɕ

ɕÓÅÅȡ )ÁÎ &ÉÓË Ȱ)ÎÔÒÏÄÕÃÔÉÏÎ ÔÏ !ÎÁÌÙÓÉÓ ÏÎ 4ÉÅÒ-ΨÓȱ confId=41375Sep.23,2008
**see: 2nd ECOM report https://twiki.cern.ch/twiki/bin/view/CMS/ECoMReports

NB: 2009-10 run much longer than 2008 was 
ÔÏ ÂÅȢ #ÁÎÎÏÔ ÐÕÔ ÆÕÌÌ 0$ȭÓ ÉÎ 2%#/ ÆÏÒÍÁÔ 
at Tier-ΨȭÓȢ 3$Ó ÁÒÅ Á ÂÅÔÔÅÒ ÃÈÏÉÃÅȢ 
Need to switch to AODs mid-way through 
upcoming run.. 

http://indico.cern.ch/getFile.py/access?contribId=24&sessionId=6&resId=0&materialId=slides&confId=41375
http://indico.cern.ch/getFile.py/access?contribId=24&sessionId=6&resId=0&materialId=slides&confId=41375
https://twiki.cern.ch/twiki/bin/view/CMS/ECoMReports
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ÁPurposes of datasets
ÁGroup similar events together to facilitate data analyses.
ÁBreak up luminosity section into multiple roughly equal parts to 

simplify some tasks (e.g. repacking, data transfers, etc.)

ÁDatasets defined by triggers 
ÁThe separation of the data is done without additional processing -
ÂÁÓÅÄ ÏÎ ȰÔÒÉÇÇÅÒ ÂÉÔÓȱ
ÀBenefit: triggers are persistent ÿdatasets resilient, defined for all time
ÍAside: could re-recoa dataset without having to re-recoall data. 

ÀA perceived drawback: Events not selected w/optimum reco& AlCa. 
ÍBut NB: At 300Hz to tape, the trigger discards somewhere between 99.9% ( 

for 43 bunches) and 99.999% (for 3000 bunches) of all collisions!  

ÀCrucial to focus our attention on our triggers!  

ÁSelect in such a way that there is adequate leeway to cut 
where you want with respect to trigger selection (so you can 
later cut cleanly where fully efficient)
ÁDo not underestimate the overhead of understanding datasets

5

The  trigger-dataset connection

ɕ3ÅÅ ÔÁÌË ÂÙ 3Ȣ!Ȣ +ÏÁÙȟ 2Ȣ 2ÏÓÓÉÎ  Ȱ,ÅÁÎ -ÅÎÕ ÆÏÒ ΨΨØȱ  confid 43089Oct. 20, 2008

http://indico.cern.ch/conferenceDisplay.py?confId=43089
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Á4ÈÅ ή%Ψί 0$Ó ÁÒÅ ÒÅÁÄÙȟ Χ%ΩΧ 0$Ó ÖÅÒÙ ÎÅÁÒÌÙ ȣ
ÁThey will be revised after we see the data.
ÀJust like the triggers, what we have designed with MC will 

not be exactly right for real data. 

ÁOpenHLTis designed to allow us to use real data to 
quickly analyze the impact of changes in triggers on 
rates, correlations, and primary datasets.

ÁEven so, they must change in a controlled way because 
they have to satisfy both physics and computing needs
ÀFor physics we define them by physics object

ÀFor Computing, we balance them in size and make sure that 
none are so big that they cannot fit in at least 3 of our 
biggest Tier-ΧȭÓ

6

Primary Datasets and their evolution
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ÀNB Top group pioneered use of OpenHLTfor design of SD. 
ÀThis is a great idea! We would like to follow through on this by incorporating all 

SD definitions in OpenHLTas done for PDs

Á3$ ÁÒÅÎȭÔ ÁÓ ÃÏÎÓÔÒÁÉÎÅÄ ÁÓ 0$ ÉÎ ÎÕÍÂÅÒ ÁÎÄ ÄÅÓÉÇÎ
Á But there are real  benefits of having fewer SD
ÀIf they are used by multiple groups  they become better understood and thus 

better foundations for subsequent analysis steps.  
ÀFurther selection is done with Group Skims.

Á Iterate
Á7ÅȭÌÌ ÓÔÁÒÔ ×ÉÔÈ Á ÌÅÁÎ ÓÅÔ ÏÆ 3$Ó ɉ2%#/Ͻ!/$Ɋ ÔÈÁÔ ×ÉÌÌ ÁÌÌÏ× ÕÓ ÔÏ ÇÅÔ ÁÔ ÄÁÔÁ 

quickly without jamming the system.
ÀThese will be used in the October exercise
ÀWe can make some modifications to this set ahead of data-taking, based on 

our experience in this exercise

ÁOnce we have had some early commissioning experience we can start to get 
more SDs into the system.

Á NB: Eventually ɉÉÎ ÔÈÅ ÕÐÃÏÍÉÎÇ ÒÕÎɊ ×Å ÃÁÎȭÔ ÁÆÆÏÒÄ to distribute 
RECO so we must worry about what we want in the AOD.

7

Secondary datasets and their evolution
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1 Beam commissioning

2
Pilot physics combined with 

commissioning 43 3 x 1010 4 8.6 x 1029 ~200 nb-1

3 43 5 x 1010 4 2.4 x 1030 ~1 pb-1

4 156 5 x 1010 2 1.7 x 1031 ~9 pb-1 2.5

5a No crossing angle 156 7 x 1010 2 3.4 x 1031 ~18 pb-1 3.4

5b
No crossing angle ïpushing 

bunch intensity 156 1 x 1011 2 6.9 x 1031 ~36 pb-1 4.8

6
Shift to higher energy: approx 

4 weeks
Would aim for physics without crossing angle in the first instance with 

a gentle ramp back up in intensity

7
4 ï5 TeV (5 TeV luminosity

numbers quoted) 156 7 x 1010 2 4.9 x 1031 ~26 pb-1 3.4

8 50 ns ïnominal Xing angle 144 7 x 1010 2 4.4 x 1031 ~23 pb-1 3.1

9 50 ns 288 7 x 1010 2 8.8 x 1031 ~46 pb-1 6.2

10 50 ns 432 7 x 1010 2 1.3 x 1032 ~69 pb-1 9.4

11 50 ns 432 9 x 1010 2 2.1 x 1032 ~110 pb-1 12

From Mike Lamontôs talk on Monday
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ÁInstantaneous luminosity changes quickly

ÁKey to success will be reliable access to well understood 
datasets and the ability to adapt quickly  

ÁWe have been preparing for adaptation

ÀOpenHLTis a key ingredient

ÍTo study and alter trigger menus

ÍDesign PD and SD

ÁInput from analysis groups when they have 
experience with the data will be used to define 
datasets and adjust the distribution model.

9

Implications
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ÁThe 1st iteration of the SDs is for commissioning:
ÀLearn how to manage the reliable splitting of PD at Tier-ΧȭÓ ÉÎÔÏ 3$ 

and establish smooth quasi-continuous T1-4Ψ ÔÒÁÎÓÆÅÒÓ  ȣ
ÀUse them to learn more about the detector, understand problem 
ÅÌÅÍÅÎÔÓȟ ÓÅÖÅÒÉÔÙ ÆÌÁÇÓȟ ÇÏÏÄ ÒÕÎ ÓÅÌÅÃÔÉÏÎȟ ÃÌÅÁÎ ÕÐ ÃÕÔÓȣ
À!ÄÊÕÓÔ ÔÒÉÇÇÅÒÓȟ ÍÏÄÉÆÙ 0$ÓȣȢ
ÀCommission Group Skims, analyze data, study what we really need, 
ÁÎÄ ÒÅÆÉÎÅ ×ÈÁÔ ×Å ÕÓÅȣ

ÁIn other words there is plenty to do without trying to 
manage specialized Tier-1 skims at startup.
ÀAdd SDs naturally, as they are understood & demonstrated to be 1) 

broadly useful and 2) extensively tested, before adding to T1 load!
ÀAdd Central Skims naturally when there is a clear motivation.

ÁWe do not gain anything by overwhelming DataOps!

Á7Å ×ÉÌÌ ÈÁÖÅ ÔÈÅ ÓÕÐÐÏÒÔ ÏÆ ȰAnOpsȱ
ÁSee Frank 7ÕÅÒÔÈ×ÅÉÎȭÓtalk Wednesday.
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Adding new SDs and Central Skims
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%ØÃÅÒÐÔÓ ÆÒÏÍ &ÒÁÎËȭÓ 4ÁÌËȡ $ÁÔÁ 


