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The ATLAS Conditions DBmain objects within the Schemas are the Folders, that are Conditions tables, containing one or39

more Conditions data quantities (i.e. alignment or calibration data) for a give sub-system. The40

FolderTags are tables containing versions of conditions which maps di↵erent sets of conditions41

during unique Intervals of Validity. Multi-Version Folders may have one or more FolderTags.42

Eventually, FolderTags can be included in one ore more GlobalTags, when they are designated43

to be used in event-wise processing.44
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DataBase Design 
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Driven	primarily	by	the	LCG-COOL	DB	structure	

•  Folder	centric:	Folders	represent	Condi0ons	DB	
tables	

– Each	Folder	is	owned	by	a	specific	Schema	
• Each	has	subsystem,	instance,	and	if	
used	offline	or	strictly	online	

• Mul0-version	Folders	have	one/more	FolderTags	

– For	Condi0ons	that	allow	different	versions	
over	0me	intervals		

•  FolderTags	may	be	included	in	one/more	
GlobalTags	

– When	designated	to	be	used	in	event-wise	
processing	

Figure 1. ATLAS Conditions Database layout.

The present design has some limits, however. The Conditions metadata and usage information45

are spread over a large number of sources. In fact we have in COOL DB something about46

17,000 Folders (tables) distributed over 30 Oracle Schemas. The GlobalTags, used to identify47

a set of conditions for every system and subsystems are not exhaustive enough because the48

information regarding single version folder usage is not associated to any GlobalTag. And49

eventually conditions may appear to be needed but never really used by the software.50

The main goal of our work is to improve the understanding of Conditions data usage by51

event-wise processing and this would help us to develop improved tools an resources for future52

processing.53

In this paper we describe the system developed to collect the conditions usage metadata per54

job type and describe a few specific (but very di↵erent) ways in which it has been used. For55

example, it can be used to cull specific conditions data into a much more compact package to be56

used by jobs doing similar types of processing: these customized collections can then be shipped57

with jobs to be executed on isolated worker nodes (such as HPC farms) that have no network58

access to conditions. Another usage is in the design of future ATLAS software: to provide Run59

3 software [4] developers essential information about the nature of current conditions accessed60

by software. This helps to optimize internal handling of conditions data to minimize its memory61

footprint while facilitating access to this data by the sub-processes that need it.62

Conditions for Run3: overviewAndrea Formica: Conditions Run3 Review, Dec 2017

What do we store in COOL ?
• Heterogenous informations


‣ In data types: from single 
column to Blobs and Clobs, 
references to external files 

‣ In granularity: from 1 IOV 
spanning 0-INF to sub-lumi 
level IOVs 

• Point 1: 

‣ Mainly single version folders
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What is stored in the Conditions DB

The COOL DB architecture

How Conditions-data are used in event-data processing

Condititions data are in general not event-
wise, that characterize the states of all 
ATLAS sub-systems, organized in specific 
Intervals of Validities (IoV).

They contain a large variety of information 
such as Detector Control System (DCS), 
trigger and DAQ, Data Quality, information 
from LHC and sub-detectors

At present time Conditions data are stored 
in a COOL DB with more than 17000 
Folders, distrubuted over 30 Schemas

Conditions data are accessed during almost all ATLAS data processing activities.

Online applications save conditions which have been observed during a run such 
as  configuration,  run  parameters,  measured  physical  parameters,  etc.  Such  data 
are stored  into  single  version  folders  and  tags  are  never  used;  their  payload  is 
stored into columns of relational tables in accordance with data model provided by 
COOL (numeric values and strings). 

Offline Distributed Computing: the Athena jobs access concurrently conditions 
data via COOL API using the intermediate caching system provided by the Squid/
Frontier services. Payload POOL ROOT files are distributed over the CVMFS file 
system.
In some specific cases, a subset of conditions data is exported to SQLite files and 
accessed directly.

Folders represent Conditions DB tables
• Each Folder is owned by a specific 

Schema
• Each has subsystem, instance, and if 

used offline or strictly online
Multi-version Folders have one/more 
FolderTags
• For Conditions that allow different 

versions over time intervals 
FolderTags may be included in one/more 
GlobalTags (when designated to be used in 
event-wise processing)

DB Releases are composed of file-based ‘static' SQLite replicas containing 
relational data from the above databases plus the detectod Geometry and the 
POOL ROOT Payload data files pointed to by reference in some Conditions 
Database Folders. 
DB Release tarballs are mainly used for Monte Carlo simulation, and are distributed 
on the grid and on shared file systems.

Initially, DB Releases contained the full MC Conditions dataset, size: O(10 GB)

Thanks to the the Conditions metadata usage tool, we learned that only a small 
subset of Conditions data is effectively used for MC Simulation

We are now building and deploying Custom DB Releases, on demand, which size 
is O(100 MB)

Particularly useful in preocessing environments with limited/low connectivity (Like 
some HPCs and home/small clusters)

Studies are under way to build Custom DB Releases for specific real data 
processing tasks (like Overlay Event).  Mainly dominated by large sized DCS folder

Software tools used for benchmarking should not 
overload the hosting system, so having light 
components could enhance the precision of 
benchmarking measurement.
Recently, custom light DB Release have been 
implemented into the ATLAS KitVal idat ion 
benchmarking tool, which is used inside the CERN 
Cloud Benchmarking suite
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(a) (b)

Figure 4: Correlation between KV measurements and average CPU time per event of ATLAS
jobs (a) running in several Azure data centres within VM flavours of different performance (b).

Figure 5: Four VMs of eight vCPUs each (VM-8). Within each physical CPU, software
threads were not pinned to the hardware counterparts. The external rectangle, labeled “pnode”,
represents the physical host and the two internal squares represent the physical CPUs with 16
logical cores. The VMs provisioned are represented with a dotted line, each using a number of
threads (black squares) equivalent to the number of vCPUs.

simultaneous multithreading enabled. The server memory adds up to 64 GiB of DDR4 RAM
in fully balanced configuration, with each memory channel populated with the same number of
dual in-line memory modules (DIMM) of equal capacity.

VMs with different numbers of virtual processors (vCPUs) have been provisioned, keeping
fixed the amount of memory (1.875 MiB) and storage (30 GB) per vCPU. A VM with n vCPUs
is hereinafter referred to as VM-n. Five configurations have been tested, each consisting of VMs
of the same size n, with n={32, 16, 8, 4, 1}. In order to collect performance metrics under similar
load conditions, the number of provisioned VMs per server in a given configuration VM-n has
been fixed to 32/n. The benchmark jobs are executed synchronously on all the VMs in order
to guarantee the full utilization of host resources. Each qemu-kvm [16] thread belonging to
the same VM has been configured via libvirt to run on a single Non-Uniform Memory Access
(NUMA) node, with the result that each VM, with the exception of VM-32, was confined to a
specific socket (Figure 5).

The VM-8 configuration, consisting of four VMs each with 8 vCPUs, offered the opportunity
to easily compare the performance of a setup where a single VM is allocated to one socket
instead of two: this new configuration, referred to as VM-83, is achieved by destroying one
VM per hypervisor in a VM-8 configuration. The resulting setup consists of 3 VMs: two VMs
(labeled VM-83T) hosted by one of the two sockets and the remaining VM (labeled VM-83A)
hosted by the other socket and potentially making use of the complete set of CPU resources as
it would be in the case of simultaneous multithreading (SMT) disabled.

Correlation between KV measurements and average 
CPU time per event of ATLAS jobs  running in several 
Azure data centres 

Gathering DB usage information

New information added upon an existing 
collection of metadata about Conditions 
database folder and global tags: 
• Conditions DB Metrics: database 

table row counts, average row 
volumes and counts of distinct 
references to external data by folder 
and folder tag (red columns) 

• Conditions Usage patterns of existing 
representative event data processing 
jobs (yellow tables) 

Improved understanding of Conditions 
data usage by event-wise processing

Schemas	
DATE	LATEST	CHANGES	

Folders	

Subsystem	 Online_Offline	Instance	

Columns	

GlobalTag_States	

GlobalTags	

FolderTags	

GlobalTag_Datasets	

FolderTag	Metrics	
Count	unique	

external	
references	

Columns_metrics	
ROW	COUNTS,	
VOLUMES,…	

Athena_Jobs	Athena_Logs	

Athena_Payloads	Athena_Connects	

Athena_Folders	

Athena_Tasks	

CollecOng	condiOons	usage	metadata	to	opOmize	
current	and	future	ATLAS	soRware	and	processing	

General Goal of this project: Improve understanding of  
Conditions data usage by event-wise processing 
•  This helps us to develop improved tools and resources for future 

processing! 
 
First step:  Build upon an existing collection of metadata about 
Conditions database folder and global tags.  New Information 
added: 
•  Conditions DB Metrics: database table row counts, average row 

volumes and counts of distinct references to external data by 
folder and folder tag (red columns) 

•  Conditions Usage patterns of existing representative event data 
processing jobs (yellow tables) 

 
Using this enhanced information, we successfully built "Customized 
DB Releases": 
•  SQLite files containing a subset of Conditions data which provide 

sufficient data for future specific types of processing to be 
executed in network isolated environments (i.e. HPC) 
o  volume is ~10% of the previous files produced for this purpose. 
o  So future jobs can be executed on nodes with more limited 

resources. 
 
We have many further use cases for this collected metadata:  
§  These are being explored for better Run 2 ATLAS conditions 

monitoring and will be useful for the design of corresponding 
systems in LHC Run 3.   

Conditions DB Folder History Report

Listing ATLAS COOL production database instances
For each COOL DB schema and 
instance, information is daily listed

Folder name Folder Type Row lentght 
in IOV tables

Size in MB  
(rows, channels,tags) 
total

Size in MB (rows, 
channels,tags) 
last day, week, month

K n o w l e d g e o f d e t a i l e d 
C o n d i t i o n s D B u s a g e 
in fo rmat ion i s c ruc ia l fo r 
improving Condit ions data 
management and their utilization 
for event-data processing 

Folder history shown by year (rows, channels, 
tags) 
  
Rates per day and changes in channels and tags 
by year for data taking periods (based on the time 
span of Period Runs each year) 
and for shutdown periods (based on the time span 
preceding Period data taking each year).
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