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The Goal

To create a set of datasets that:
- can be used to understand and find patterns of data access
- can be shared among the WLCG collaboration
- is minimal in size



The 3 datasets that we propose

1. input_data: This dataset describes the data accessed by the jobs
2. analysis_jobs: Describes the ‘analysis’ jobs that read data
3. production_jobs: Describes the ‘production’ jobs that read data



input_data - The source

● The Data Bookkeeping Service(DBS)  provides a catalog of event metadata 
for Monte Carlo and recorded data of CMS

● Comprises all necessary information for tracking datasets, their processing 
history and associations between runs, files and datasets

● All kind of data-processing as well as physics analysis done by the users are 
heavily relying on the information stored in DBS.



input_data - DBS structure

● Datatier. 63 different
AOD, MINIAOD, GEN-SIM
● Dataset. +900K different

 /EGamma/Run2018A-17Sep2018-v2/MINIAOD
● Block. +9.5M different 

/EGamma/Run2018A-17Sep2018-v2/MINIAOD#c460460b-a4ac-454
a-ab42-723e6c418826 
● File. +135M

/store/data/Run2018A/EGamma/MINIAOD/17Sep2018-v2/
100000/FBEED00E-DB6B-E948-A774-936B3074776A.root 

https://cmsweb.cern.ch/das/request?input=block%3D%2FEGamma%2FRun2018A-17Sep2018-v2%2FMINIAOD%23c460460b-a4ac-454a-ab42-723e6c418826&instance=prod/global
https://cmsweb.cern.ch/das/request?input=block%3D%2FEGamma%2FRun2018A-17Sep2018-v2%2FMINIAOD%23c460460b-a4ac-454a-ab42-723e6c418826&instance=prod/global
https://cmsweb.cern.ch/das/request?input=file%3D%2Fstore%2Fdata%2FRun2018A%2FEGamma%2FMINIAOD%2F17Sep2018-v2%2F100000%2FFBEED00E-DB6B-E948-A774-936B3074776A.root&instance=prod/global
https://cmsweb.cern.ch/das/request?input=file%3D%2Fstore%2Fdata%2FRun2018A%2FEGamma%2FMINIAOD%2F17Sep2018-v2%2F100000%2FFBEED00E-DB6B-E948-A774-936B3074776A.root&instance=prod/global


input_data - DBS tables
Datatiers
data_tier_id
data_tier_name
data_tier_creation_date
data_tier_create_by

Datasets
d_dataset_id
d_dataset
d_is_dataset_valid
d_primary_ds_id
d_processed_ds_id
d_data_tier_id
d_dataset_access_type_id
d_acquisition_era_id
d_processing_era_id
d_physics_group_id
d_xtcrosssection
d_prep_id
d_creation_date
d_create_by
d_last_modification_date
d_last_modified_by

Blocks
b_block_id
b_block_name
b_dataset_id
b_open_for_writing
b_origin_site_name
b_block_size
b_file_count
b_creation_date
b_create_by
b_last_modification_date
b_last_modified_by

Files
f_file_id
f_logical_file_name
f_is_file_valid
f_dataset_id
f_block_id
f_file_type_id
f_check_sum
f_event_count
f_file_size
f_branch_hash_id
f_adler32
f_md5
f_auto_cross_section
f_creation_date
f_create_by
f_last_modification_date
f_last_modified_by



input_data - The fields that are kept

● b_block_id. The unique identifier of a block
● b_block_size. Total size of the block in Bytes
● ds_logical_name. First part of the dataset name
● ds_campaign. Campaign name and second part of the dataset name 
● ds_campaign_sufix. Third part of the dataset name
● ds_datatier. Name of the datatier, the fourth part of the dataset name
● num_events(*). Sumatory of the number of events on all the files 

belonging to the block

(*) Grouped value



input_data - The final dataset (159 MB)



analysis_jobs - The source

● These job records are collected by a monitoring system that queries the 
HTCondor infrastructure of the CMS Global and Tier0 pools.

● The records are sent to an Elasticsearch instance and later on are backed up 
into HDFS where we read them

● No data structure, just a set of key-value pairs (many of them!)

Notes:
● Jobs that do no read any data are not considered 
● Only jobs going through the Global and CERN pools are recorded
● Only jobs submitted by the CRAB system will be taken into account



analysis_jobs - The fields that are kept

● day. The day where the job was completed
● b_block_id. The id of the block read by the job (the link to ‘input_data’)
● OverflowType. The type of read done by the job:

○ FrontedOverflow - Remote from the same region
○ IgnoreLocality  - remote from anywhere
○ None - Onsite

● site_name. The site where the job ran
● exitCode. One of the following: ‘Success’ or type of error: 'Environment' 

'Executable', 'Stageout', 'Publication', 'JobWrapper', 'FileOpen', 'FileRead', 'OutOfBounds', 'Other'

 



analysis_jobs - The fields that are kept (grouped values)

The following fields have aggregated values of all the jobs that share the same 
values of the previous fields: day, b_block_id, OverflowType, site_name and 
exitCode

● num_jobs. Number grouped jobs
● sum_CpuTimeHr. Sumatory of the CPU time per hour of all grouped jobs
● sum_CoreHr. Sumatory of the (WallTime * Cores) of all grouped jobs

○ a job running for 2 hrs using 4 cores will show  8 CoreHr

● num_users. Number of different users in the group

 



analysis_jobs - The final dataset (94 MB)



production_jobs 

In principle this should be very similar to ‘analysis_jobs’ but given the more 
complicated data processes present in production jobs (i.e. different types of 
processing jobs) we will have to deal with that at some later time.



Questions?
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