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DIRAC interware is a
software framework, for
distributed computing

Very large communities:

Belle IT, ILC/CLIC, BES

ITI, CTA, 6ridPP, France
Grilles, EGI, efc.

Main user is LHCb, which
has an extension of
DIRAC so called
LHCbDIRAC (LHCb
specific code, resources
such as databases)

LHCbDIRAC
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LHCb offline databases (1)

LHCbDIRAC components are using Oracle, MySQL,
Elasticsearch and SQLite (very limited) databases.

13 MySQL instances (production and certification), all are
provided by IT (DBOD)

3 Oracle instances (1 production, 1 development and 1
certification) are used by LHCB Bookkeeping System

2 Elasticsearch clusters (Monitoring System)

Various use cases:
2 Structured data (MySQL, Oracle):
a2 Time Series (MySQL, NoSQL)
MySQL DBs:
a1 Accounting
x AccountingDB
a1 Data Management System
x DIRAC File Catalog, FTSDb, TransferDB etc.
a2 Workload Management System
x JobDB, TaskQueueDB, PilotAgentDB, etc.



LHCb offline databases (2)

1 Transformation System
x TransformationDB

a1 Resource Status System
x ResourceManagementDB, ResourceStatusDB

1 Request Management System
x RequestDb

a2 and many more

o NoSQL:
a2 Monitoring System (Elasticsearch)
%« MonitoringDB
o Oracle:

2 Bookkeeping System
x BookkeepingDB



. MySQL usage and issues

o The average load on the database servers around a few
thousand Hz (For DFC 14k, WMS 2, 6k)

o MySQL was not stable at the beginning, required
interventions

a2 DB back-ends changes
a2 Updates
a2 One instance was holding two big databases
o DBOD team has been always very responsive

o Now, it is stable
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MySQL In RUNS3

Continue using MySQL
All MySQL DBs are very critical
a2 Long Downtime is a big issue

prefers for having minimum 2 DB nodes (cluster) for high
availability



LHCb Bookkeeping System

LHCb Bookkeeping System is a metadata management
system which stores the conditions relative to jobs and
files as metadata associated to them, as well as their
provenance information in an organized way

It is heavily used by users and production system

2 Last 24 hours the system is used by 149 unique users

a2 It has to cope with ~15 queries per second

Based on Oracle, the db consists of 17 tables and 3

materialized views
a2 3 biggest tables

x Jobs 397 million rows

%« Files 892 million rows

x Inputfiles 480 million rows
2 Size 1.6 TB
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Preparation to RUN3

o New partition schema (in production since 21 of February)

2 Range-Hash composite partitioning on Production and
Configuration

> New hardware 1th of March

R 2 Increased the Oracle compatibility mode to 12.1.0.2

«Q x We are using Oracle Hint for a certain queries (bug reported to

g Oracle)

= o Enable in-memory store (ongoing)
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Performance test(1)

New partition schema and 12.1.0.2 compatibility
parameter

High workload generated by 50 virtual users (python
threads)

240 distinct datasets

We run the tests during 7200 second and measured the
response time and throughput

Old partition schema 1 New partition schema
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Performance test(2)

Response Time (secs)

Elapsed Time (secs)
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¢ Requirements and Database scalability for RUN3

o We will continue using Oracle in RUN3
o DB size:
1 Forecast of the data size growth

2 History of the database from 2007
1 Defined ARIMA model

1le7 Number of running jobs

— #Nbjobs
— ARIMA prediction
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Db size

o 4 years forecast using ARIMA

o We expect ~300 million jobs during 4 year (assuming that
we will have the same amount of CPU during this period)

— Expected
— Predicted
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NoSQL

o Elasticsearch for WMS Monitoring
2 108 6B, 1200 indexes, 1280 million documents

Menu « | Accounting [WMSMonitoring] * El
d=|o b 2 Updated:Thu, 18 May 2017 14:46:04 [UTC] &

Running jobs by Site Running jobs by job type Running jobs by User group Running jobs by User
7 aysfrom 2617.08-11 0 2047539 Dy from 2917.03.11 10 20174538 7 Daysfrom 2617.08-11 10 20474538 Dy from 2817.03.11 0 20474538

)

Max: 100,838, Min: 63,374, Average: 90,071, Currert: 66,127

Desktops&Applications

b (2] Web

b (] Tools

4] Applications
W public State Manager
W Job Monitor
¥ Pilot Monitor
M Accounting
M Configuration Manager
W Registry Manager
W File Catalog
W system Administration
B Activity Monitor
M Transformation Monitor
W Request Monitor
W pilot Summary
M Resource Summary

Max 101,116, Min: 63,633, Average: 90,214, Current: 66,127

Max: 101,173, Min: 63,315, Average: 90,119, Current: 66,128

Running jobs by JobGroup Running jobs by User Watting jobs Waiting jobs
7 Duys from 2017-03-11 10 20174838 7 Day from 2017-03-11 10 2007538 7 Duys from 2017-03-11 10 2074538 7 Days from 2917-03-11 10 2017538

| m

- S’te Summa’y Max: 102,200, Min- 63,936, Average: 91,292, Current: 66,138

B Proxy Man et )
roxy Ma ager Max: 168,551, Min: 22,589, Average: 73,962, Current. 168,331

M Component History e MamE moee o

M Job Summary Waiting jobs Waiting jobs Waitng jobs Completed jobs
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W Step Manager
B Production Request - no
M Space Occupancy
- [”wntlma Max: 168,560, Min: 24,806, Average: 76,985, Curent: Max: 168,636, Min: 22,615, Average: 76,007, Curent: 168,636
b (] OldPortal i ini i N S R e e e
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NoSQL

o> ELK for monitoring the web server (pre-production

-
I k I ba n a Discover Visualize Dashboard Settings @ Last 4 hours

WebApp monitoring Q
WeApp-Map:Number of users by country map S x WebApp-Average request time by request S x WebApp-Average request time S x
40,000 > @ /getPlotimg > @® msoares
) + e/ 60,000 ® zhwyang
. o /getSelectionData ) johndan
! E 30,000 o /g ! E 50,000 b
- =, ’ @ /getJobData | @ vjoukov
iR 2 @ /getTransformationData 2 40,000 ® mkecke
1 El =
. g 20,000 ® /getConfigData g 20,000 ® roma
| m ' g ® /getPilotData 3 - @ dgolubko
Asia s @ /getNodes £ 20,000 @ tschmelz
Z 10,000 @ /typeandmodels z @ mutraill
® /getWG 10,000 ® ghez
® /okk_input_tcks 0 @ akhalfa
S 13:30 14:00 14:30 15:00 15:30 16:00 16:30 @ /bkk_event_types 13:30 14:00 14:30 15:00 15:30 16:00 16:30 @ emichiel
@timestamp per 5 minutes @ /bkk_input_prod @timestamp per 5 minutes ® mfontana
-l A ties & nhann
o o -~ -
WebApp-Number of requests &S x WebApp-Number of requests by user &S x
- » @ /getPlotimg » ® msoares
Africa o/ ® zhwyang
- ® /getConfigData @ johndan
@® /getJobData @ vjoukov
Tnditan - @ /getSelectionData - ® mkecke
Ocean § @ /getTransformationData é ® roma
© ® /getPilotData © @ dgolubko
‘,:\1" \:5' alia @ /bkk_event_types @ tschmelz
@ e @ /getNodes @ mutraill
@11-16 @ /bkk_dq_list ® ghez
S ;‘: o §1 @ /bkk_input_prod @ akhalfa
o 13:30 14:00 14:30 15:00 15:30 16:00 16:30 @ /okk_input_tcks 13:30 14:00 14:30 15:00 15:30 16:00 16:30 @ emichiel
Leafiet | Maps provided by USGS @timestamp per 5 minutes ® /getWG @timestamp per 5 minutes ® mfontana
& Mimanndmadaie & ~hann
~ a ~ ~
WebApp-All users &S x WebApp-Number of users by country S % WebApp-Number of users &S x
§ . s @ Swizenana , @128
3 ® Germany \\ // @ abatiig
user.raw: Se @ France \ / ® adinolfi
: £ . \ /
Descending ronti o " § o Ne?nerlarv\ds § A ® akhalfa
Q clientip.raw: Descending * Q H 2 I |“ il I ® United Kingdom —7",// ¥ §_ @ amathad
. . &0 ® Ital
128 LHCbDIRAC.ProductionRequestManager.classes.ProductionRequesth 13:30 14:00 14:30 15:00 15:30 16:00 16:30 ° Sp:m /// \ ® apearce
@ apiucci
. @timestamp per 5 minutes
abattig 129.217.160.33 @ India @ apuianav
N ~ A
adinolfi 128.141.212.207
akhalfa 134.158.231.73 WeApp-Map:Number of requests by country map &S x
amathad 137.205.238.205 ~

15



O

NoSQL requirement

More monitoring data

Centralized Monitoring based on Elasticsearch
Hadoop for keeping the data for longer period
InfluxDB for Mesos
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Summary

We plan to continue using the current DBs for RUN3
We will use more Elasticsearch for monitoring
We are considering to intfroduce Hadoop and InfluxDB

We are happy for the DBs support (Oracle, MySQL and
Elasticsearch)

Thanks to the database groups for providing scalable
database services
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