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anDA WMS

Metadata storage
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Scale of the challenge: up to 1.7M completed jobs per day

courtesy picture from T.Maeno

Metadata analysis and monitoring: PanDA Monitor

o details for PanDIA job 244452

i 16:44, cache 3
Request Timstostar | Duration ; o
‘ PandalD ‘ Owner Roques ‘ Status ‘ Created Timeto! ouration | ogiied ‘ Cloud Site Priority ‘
444524017 | AndreyMinsenke | 1735 defined | 201504081043 | 0:0:0044 04081644  DEANALY_FREBURG 0

name: user minaenko. 1504081922 data12_8TeV.periadANlYear physics_Muons PhysCont AOD.pra14_v02/ 2444524017 type: panda-ciient 0.5 46-jedi-athena transformation:
runAthena-00-00-12

Datasets: In: data12_BTeV-data12_8TeV.00201280 physics_Muons merge. AOD.r644_p1517_6d01305575_00
Qut: user minaznko. 1504081922 data12_BTeV periodAlYaar physics_

Completed jobs
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Maximum: 1,605,127 , Minimum: 423,530, Average: 993,373, Current: 1,451,207

| Site error summary

Show script to re-creata job for offiine debugging: 2444524017 | ANALY_COMNECT_SHORT | 1046 | Total errors in 910 jobs. Finished: Failed: % failed:

1 12 | exe:1137 Put emor Emorin copying the file from job workdr to localSE

JEDI scton logger :hidiubsj
17 jobdispatcher:100 lost heartbeat : 2015-04-08 13:35:18

& jobdispatcher:101 job recovery faied for 3 hours
R 163 | pilot:1213 Reached maximum baich system time Gmit
Filename (Type)
1 transformation:1 Unspecified error, consultiog fie
PP p————
75._000153.pool root 1 (input) Find creator job ] 6 transformation: 111
100152 pontrot. fnput Fr cresior o 88 transformation:143 Transform racaived signal SIGTERM
000153 ool o0t 1 fput) Find crestor ob ]

panda.0408 164343 2077 72104 2115079516492 fingut) Find creator g

584 transformation:40 Athena crash - consult log file
DBReiease-23.3 1 ar gz (mput)

7 transformation:15 o events to be processed in the input fie - skipEvents is higher than aciual event number
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* PanDA Monitor

Web-based analytical interface
providing information about jobs
and tasks within the system

* Page «Errors»
Page of PanDA Monitor
providing information about
Jjob errors that have occurred
in the system

13/04/2015

€ = ¢ [3 bigpanda.cern.ch/errors/?sorthy=cot

ATLAS PanDA

PanDA job error summary, last 3 hours. Params: 1imit=6000

10016 jobs found. Show jobs: Failed All
Sort by count, alpha

Job modification times in this listing range from 2015-04-06 07:42 to 2015-04-06 10:42

Go to overall, site, user, task summary

Dash Tasks Jobs Errors

Incidents Search Admin

Error count timeline
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Error occurrences by job attribute

cloud (12)

US (7506) DE (693) ND (638) UK (268) CERN (241) CA(203) FR(177) IT(96) ES (83) TW(57) NL(50) RU (4)

ANALY_AGLT2_SL6 (2226) ANALY_SLAC (1964) ANALY_BNL_SHORT (1701) ANALY_BNL_LONG (733) ANALY_NSC (274) ANALY_CONNEQ
ANALY_FZK (118) ANALY_CERN_SHORT (100) ANALY_SWTZ_CPB (84) ANALY_SLAC_SHORT_1HR (81) ANALY_CERN_SLC6 (80) ANALY
FZK-LCG2 (66) CERN-PROD (52) BNL_PROD_MCORE (49) ANALY_VICTORIA (46) RAL-LCG2_SL6 (45) ANALY_HU_ATLAS_Tier2 (42) ANA|
ANALY_TRIUMF (29) ANALY_OU_OCHEP_SWT2 (26) MPPMU-HYDRA_MCORE (26) ANALY_GLASGOW_SL6 (24) ANALY_INFN-T1 (24) ANA
LPNHE (17) ANALY_GRIF-IRFU (16) ANALY_IHEP (16) CSCS-LCGZ_MCORE (18) SWT2_CPB_MCORE (16) ANALY_GRIF-LAL (15) BNL_AT
(12) ANALY_INFN-MILANO-ATLASC (12) ANALY_LAPP (12) ANALY RAL_SL6(12) LRZ-LMU_MUC_MCORE (12) ANALY_INFN-NAPOLI-RECA
INZP3-CC_MCORE (10) UKI-NORTHGRID-LANCS-HEP_MCORE (10) wuppertalprod_MCORE (10) ANALY_ECDF_SL6 (9) ANALY_QMUL_HIME
HU_ATLAS_Tier2 (8) INFN-T1_MCORE (8) NSC_MCORE (8) RAL-LCG2_MCORE (8) ROMAMIAO7_MCORE (8) RRC-KI-T1(8) UIO_MCORE (
ANALY_CERN_CLOUD (6) ANALY_IN2P3-CC (6) ANALY_LPC (6) ANALY_MANC_SL6 (6) ANALY UNLP (6) FZK-LCG2_MCORE (6) JINR_M

ANALY MPPMIL GLEYEC (5) EEI AJINIP (E) Lusilla CE {5\ _SEILLCG2 MOORE (51 TW.ETT SLA (5} Taiwand £G2 V1 (51 LKLAORTHERID

http://bigpanda.cern.ch/errors/
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Job errors monitoring

/ CERN \ T,sec Page generation time
150 A
100
50 /
0 f——
->| JobsArchived 0 20 40 60 Niobs 10
Q / —+—Total —=—DB request

1) Get list of jobs $ 2) Summaries by $ 3) Get additional $ 4) Generate output
from DB (according parameters (overall, information

to request computing site, user, from DB

parameters) task)
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Specificity of the metadata storage ©

* Number of requested records (ATLAS PanDA Archive: ~900M of jobs)
* RDBMS as archive backend (ACID standard)

Actual metadata Archive metadata
e single write
ACID

svial [0 SSRGS )

Short-term
analytics

ACID
is too strong

Long-term
analysis

Key points: BASE is
* fast reads and writes Key points: enough
* strong consistency e no writes

* bulk reads (long-term) :

» fast reads (short-term)
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Test set-up

13/04/2015

synchronization

\S

day_site errors
day_site_errors 30m

day_errors_30m

Jobs

PanDA Monitor,
adapted for work
with both
Cassandra (for

a limited set of
requests) and
Oracle archives
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Cassandra scaling test

Total (page generation) and DB request time —+—Sample A — total
T, sec vs. number of jobs matching the request
1200 -#- Sample A — DB request
Sample A: 4.2 M records (118 MB)

1000 - Sample B: 1.4 M records (83 MB)

800 7

o
bl Cassandra DB
(2 months archive):
400
* metadata for ~60 M jobs
200 (~100 GB per replica)
O T T o 6
3 10 N jobs, 10
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Aggregation effect test

Page generation and DB request time
for plain (not aggregated) and aggregated data

—+—No aggregation — total

T, S -#- No aggregation — DB
1200 request
1000
800
600
No aggregation: DB record ~ 1 error
400
30 min:
200 DB record ~ all errors (with the same
error code) within given 30 minutes
0 ‘}.!:—- | I | | | T Y '
0 2 4 6 SRR ORI O
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NoSQL Archive performance

—+—Qracle — total

T, sec )
/ =#- Oracle — DB request
150
120
90
/ Values for Cassandra
60 T=4*(t-t,,,) +t,,, where:
L71’// t —total page generation time
L ACNEEAERTR | —t——p :
30 _g----- t,,s— Not a summary-specific DB requests
.___-.-I-“”_.‘ 4 —number of specific summaries
O _

13/04/2015 Golosova Marina, CHEP 2015 10



Summary

* It 1s hardly possible to perform long-term metadata analysis without
any precalculation.

* Replacing RDBMS with NoSQL in archive part of metadata storage
can be used to improve availability of historical data.

* Prototype of NoSQL (Cassandra) archive was created and tested on
a 2-month slice of metadata from ATLAS PanDA Archive.

* First results look promising. NoSQL archive will be extended to
confirm this belief in new tests.

* Adaptation of PanDA Monitor for work with NoSQL archive
will be continued.
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Back up slides
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Synchronization & Precalculation 7

Data transformation
(to Cassandra format)

Jobs
> JobsArchived [\ ____Temporary table
dtan e hed —)- day error jobs_index E
data § /4
/4
Data day_site_errors
day_site_errors_30m
Data request

day errors 30m

Import of 1M rows took ~16 min

Precalculation Precalculation: ~6 min

Daily synchronizaton (~1.5M jobs)

13/04/2015

Precalculated data will be taking ~35 min
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Cassandra Column Families

Primary Key Columns
] Partition Key Common
Clustering Key Counter

- computingSite base mtime errcode errdiag err count job count

- computingSite errcode pandaid errdiag

- base mtime count
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Compaction types

o —+—SizeTired
, SeC A
1400 .| Compaction type —< SizeTired (DB)
defines the way Cassandra

1200 7 stores data on disk.
1000 —+DateTired

800 —e- DateTired (DB)

600

400

200 =

-
0 +* T T T T T T ?
0 1 2 3 4 5 6 Njobs, 10°
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JAE
Aggregation effect test (DB records) &7

Page generation and DB request time
for plain (not aggregated) and aggregated data
T, sec vs. the number of read DB records -®- No aggregation — DB

request

—+—No aggregation — total

500

400

300

No aggregation: DB record ~ 1 error

200

30 min:
DB record ~ all errors (with the same
error code) within given 30 minutes

N records, 10°
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