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EXPERIMENT

In HEP experiments at LHC the database applications often become complex by reflecting the ever demanding requirements of the researchers.
The ATLAS experiment has several Oracle DB clusters with over 216 database schemas each with its own set of database objects. To effectively
monitor them, we designed a modern and portable application with exceptionally good characteristics. Some of them include: concise view of
the most important DB metrics; top SQL statements based on CPU, executions, block reads, etc.; volume growth plots per schema and DB object
type; database jobs section with signaling for problematic ones; in-depth analysis in case of contention on data or processes.

A tool that allows developers to explore and
tune application’s database performance

See execution plans

for each query

PARSING_SCHEMA_MAME: ATLAS_PANDA_WRITER
Active execution plan: 2385149161 since 2018-@6-1B/83:27:34
SOL_ID &3a5Sundrtabhf

SELECT status FROM ATLAS_PANDA.JEDI_Datasets WHERE
_ogical Reads Per Sec = Physical Keads Per Sec = jediTaskID=:jediTaskID AND datasetlD=:datasetID FOR UPDATE /=%
NEPrnxy . getFuentRanges =/
g Plan hash value: 2385149161

o | Id | dperation | NHame | Rows | Bytes | Cost (%CPU)| Time | Pstart| Pstop |

SOL Service Response T = User T Per Sec = - . - - -
| B | SELECT STATEMENT | | | | 3 (1e@) | | | |
| 1 | FOR UPDATE | | | | | | | |
; | } | 2| PARTITION RANGE SIMGLE | | 1 | 19 | 3 (@) 00:00:31 | KEY | KEY |
I | A ﬁ‘ .;k.. K : 7_"._ | 3 | TABLE ACCESS BY LOCAL IMDEX ROWID| JEDI_DATASETS | 1 | 19 | 3 (@) dd:pd:a1 | LEY | KEY |
i | 4 | INDEX UNIQUE SCAN | JEDI_DATASETS _PK | 1 | | 2 (@) dd:pd:al | LEY | KEY |
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Get historical plots
of database activity
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Notice increased values
for basic DB metrics e

Number of sessions for ATLAS_RUCIO_W

[
Fud
-}
Lad
=
f=s
=
&n
=

=]
[=)
==
L=
= | [55]
[ L=l Pl [
A4} %
=]
(N (=]
oa
-
= o
LA

DB metrics overview

Session Count

Track # active/inactive

[ Host CPU Utiliza 7 18 21 3
sessions per DB user T R C— o8 1o dota
Average Active Sessions 3 7 8 1
Owner Job Name Last Start Date  Last Run Dur LastStatus  Current State  MNext Bun Time  Repeat Interval
ATLAS PANDA  ADD DAILYPART_PAN DA 18-06-2018 10:00:00 000000030 SUCCEZEDED SCHEDULED 25-06-2018 10:00000  FREQ=WEEKLY:INTERVAL=1
ATLAS DBA ADG SESSION INFO_DAOP_DATA_JOB 11-06-2018 (9:00:00  000:00:00.0 SUCCEZEDED CHEDULED 08-07-20M8 09:00:30  FREQ=MONTHLY, INTERVAL=1; BYDAY=2MON

ATLAS_DBA ADG_SESSIONS SNAPSHOT INFO_JOB  18-06-2018 15:50:00 000:00:00.0 SUCCIEDED SCHEDULED 18-06-204 8 16:05:00  FREQ=WINUTELY: INTERVAL=15;
Blocking sessions ADCR $ From: 2018-06-1811:00 | Tor 2018-08-181426 | Run | Res ot ATLAS DBA ARCANE_RUSIO REQUESTS. HISTORY 18-06-20MB 13:00001  0OGA325.0 SUCCZEDED SCHEDULED 18-06-20H8 13:00:0  FREQ=0AILYBYHOU3=13:BYMINUTE=0:BYSECON
Session | me  UserNa me OS User Program Machine Wait Class saLID Time Wait  Lock Owner Lock Table Row Address ATLAS_PANDA BULKCOPY _PANCAPART _JOB 17-06-20MB 13:00:00 00046250 EUCCZEDED SCHEDULED 18-06-20M8 18:00:00  FREQ=0AILY:IMTERVAL=1
= i Gk [RRETE W iz Pt stennn o Bucan 23 (E RS Rl e “HREDIE. ATLAS PANDAARCH CACHEJOBA ROHIVED_DATA_BLOCKS 18-06-2048 16:00000 00000260 SUCCIEDED SCHEDULED 1B-06-2018 16:0730  FREC=MINUTELY: INTERVAL=T:
2320 18-06-2018 14 ATLAS_RUCIO w ro python2@rucio-daemon-prod-09.cem .ch [TNS V1-V3) rucio-daemen-prod -09.cern.ch 2zfnbmwak2cvs 7 ATLAS RUCIO  REQUESTS ABJ1BFAAARABIGUAAK
ATLAS_PANDAARCH CACHE_JOBARCHIVED DATA BLOCKS?  15-06-2048 16:00:00 000:00:34.0 SUGCZEDED SCHEDULED 18-06-20M8 16:10:00  FREQ=WMIMUTELY-INTERVAL=10;
- 1221 18-06-2018 1 ATLAS_RUCIO w ro python2@rucio-daemon-prod-03.cem .ch [TNS V1-v3) rucio-daemen-prod -D3.cern.ch
987 18-06-2018 1 ATLAS_RUCIO w ro python2@rucio-dasmon-prod-09.cem .ch [TNS V1-v3) rucio-daemen-prod -09.cern.ch 2zfnbmwak2cvs 14 ATLAS RUCIO  REQUESTS ABJ1BFAAAAABNaSAAR ATLAS_PANDAARCH — CACHE_JOBA RCHIVED_DATA_BLOCK Ba  1e06-EAlbaie00  Q00dNRd24 SUCCEEDED SCHEOLLED 18-06-2018 16:10:30  FRECUINLITELY INTERVAL=10:
aipanda033 cern.ch Idle fuszfgrhadzdp 250 ATLAS PANDAARGCH 11-08-2016 10:31:00 - 11-08-2016 10:49:20

ATLAS PRbDAAR CACHE_JODAROHNVED_IMDEX: 10-00-2040 15:22:00 OOkd2_=e.0 SUSOIODED SOHEDULED 10-06-2010 100720 FACO=KINUTELY IMNTEFWAL=1 5

Detect blocking/blocked
sessions

Spot significant variations
in SQL execution parameters

Percentage increase over the closest previous period

Database volume = - SQL History Statistics
s 40%  BO%  100%  >200%
2900
node  begin_time plan_hash module parsing schema fetches  sorts execs pxexecs loads invalid parse calls disk_reads buffer gets direct writes FOWS_proc cpu_time elapsed_time etime_per_exec iowait cluster wait app_wait CONCUImancy plsgl_time
2 799.08
2800 2 7a0a7 Ti— 2 ?_E¢1~EE 1 18-06-18 10000 892639151 DEMS_SCHEDULER ATLAS PANDABIGMON 0 31587 0O 0 0 1 1 7400029 236913 69 1 7 2 0 0 0
1 12-06-18 23:17 892639151 DEMS_SCHEDULER ATLAS PANDABIGMON 0 50334 0 0 0 0 1 97281 0428938 200589 65 1 5 1 0 0 0
- 2700 2o 1 10-06-18 17:44 292638151 DEMS_SCHEDULER ATLAS _PANMDABIGMOM 0 32492 0 0 0 0 1 147678 195166386 228523 a7 1 10 1 0 0 0
"; - 2 S&L TF';;; |i-_ 254921 Ge | 260263 1 08-06-18 21:00 892639151 DBMS_SCHEDULER  ATLAS_PANDABIGMON 0 45970 0 0 0 0 1 206622 30567779 269163 141 1 11 1 0 0 0
U
;;l 2 EW 2 522.93 2 53545 ™ » 1 07-06-18 10000 892639151 DEMS_SCHEDULER ATLAS PANDABIGMON 0 15869 - 0 0 1 1 248470 40545345 268730 186 _ 17 1 0 0 0
2500 / 1 05-06-18 156:00 292638151 DEMS_SCHEDULER ATLAS _PANMDABIGMOM 0 43848 0 0 0 0 1 229853 39046362 251862 0 158 179 1 19 3 0 0 0
2 394.62 2 425-5...3 1 06-06-18 15:00 892639151 DEMS_SCHEDULER ATLAS PANDABIGMON 0 55419 0 0 0 0 1 213406 34580084 246711 0 139 163 1 1 0 0 0
2400 .'__ 1 05-06-18 14:00 892639151 DEMS_SCHEDULER ATLAS PANDABIGMON 0 4267 0 0 0 0 1 201265 30853757 233857 0 127 147 1 1 0 0 0
1 04-06-18 12:41 892638151 DEMS_SCHEDULER ATLAS_PANDABIGMOM 0 55441 0 0 0 0 1 233136 0 1 G 0 0 0
MAY-18 JUN-18 1 01-06-18 12:00 392638151 DEMS_SCHEDULER ATLAS_PANDABIGMOMN 0 1980 0 0 0 0 1 170095 18022434 270312 0 a3 103 1 & 2 0 0 0
PY 1 29-05-18 09000 892639151 DEMS_SCHEDULER ATLAS PANDABIGMON 0 57273 0 0 0 0 1 281694 35362819 301432 0 162 173 1 10 1
REVI ew D B VO lu m e 1 26-05-18 04:00 892639151 DBMS_SCHEDULER  ATLAS_PANDABIGMON D 804 0 0 0 0 1 0 _ 1 3
1 24-05-18 03:00 892638151 DEMS_SCHEDULER ATLAS_PANDABIGMOMN 0 GO5F1 0 0 0 0 1 7072 8096805 202476 0 53 63 1 5 5
1 23-05-18 21:04 892639151 DEMS_SCHEDULER ATLAS PANDABIGMON 0 41615 - 0 0 1 1 260763 59 1 28 1
g r OWt h p e r S C h e m a 1 19-05-18 01:00 892638151 DEMS_SCHEDULER ATLAS _PANDABIGMOM 0 5806 0 0 0 0 1 186047 10074875 28157 1 3 An d I I I O r e o0 o

The project can be separated into three independent layers. The first layer consists in highly-optimized database objects hiding all complicated
calculations in PL/SQL functions and procedures. The second layer represents a Java applicaion providing REST access to the underlying database

backend. The third layer is a JavaScript/Angular]JS web interface visualizing the data in a descriptive manner.
The monitoring uses gitlab-ci pipelines for basic testing, containerization and deployment on the CERN Openshift infrastructure.




