Monitoring HTCondor

A Marriage of Open Source and Custom
William Deck



Goals

* Help those looking to augment/roll out their own cluster Monitoring
* Possibly a different perspective on monitoring

e Get some of this work out in the open
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Who am [|?

 Originally a mainframe developer
* Moved to SIG January of 2015
 First task: Monitor the “cluster”



Our Cluster

* Mixed Cluster (Several)

e ~1700 cores
e 1100 Windows
e 600 Linux (SLES11/SLES12)

* Storage
* Lustre: 2.8 PB
* GPFS: 8.4 PB

Linux Cores Linux Running Jobs Windows Cores Windows Jobs Matlab Cores Matiab Jobs
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Our Workload

* ~100K jobs/week

* Mixed OS Workloads (Majority Windows)
e Daily Workflows (1 — 10K)

* One Off Workflows (+100K)



What is the Problem?

* Many moving parts

* Multiple groups using condor differently

e Single submit files
* DAGs
* Someone found out about condor_run

* Monitor 1 — 100k jobs
* Hard for users to self-support
* Correlate job failures to infrastructure problems




Monitor Evolution

 HTCondor’s Job Monitor

* CycleComputing Solution

e Custom Scripts parsing condor_* commands

* Python bindings with Elastic, Grafana, and Conmon




First Solution — Tales of Condor

* Modelled after CycleComputing monitoring

* Parsing condor_status, condor_history output
* Put information into csv files

e Simple webpage displayed

e Total jobs vs running jobs
* Total jobs/User vs running jobs/User




First Solution: Revolutionary command grep

* For everything else we used grep
e Painful and tedious

* Good news!
* Really good at grep



Enter: Monmon

* Custom webpage designed around our workflow creation scripts
* Parses nodestatus/HTCondor log files

* Specific for one group’s workflows

e Useful for the user to drill down and share with others

Cluster Overview

Show 50 ¥ |entries

Condor What and Who Tales of Condor Conmon

30 [4'3'-,‘3 90 Davs A )

Search: |deck
Timestamp Status User Machine Grid Workflow
2017-04-07 11:51:50 deck Dedexit i X bOES riew test 4
2017-04-07 11:51:17 deck RESOOOKXIC iev test 3
2017-04-07 11:51:10 deck EROOERAMR iev test 2
2017-04-07 11:51:01 deck Ixoexx b xbe % iev test 1
2017-03-31 14:56:18 failed deck V30 (6.0 9.4 riev Ifs migrate run small




Enter Elastic, Grafana, and Conmon

e Elastic (ELK) (https://www.elastic.co/) . .
— Elasticsearch - Search/analytics engine '.‘ EIaSUC

— Logstash - Ingest of data N

| L~
— Kibana - Frontend

e Grafana - (https://grafana.com/)

— extension of Kibana (3.0)

— Multiple backends (graphite, ES, influxdb ...)




Enter Elastic, Grafana, and Conmon

* Poll periodically using python bindings

* Insert into ES
* Augmented Job/Host ClassAd
e Custom subset of ClassAd

e Use Grafana frontend

* Tales of Condor 2.0

* More Complex Dashboards

e Extended Monmon -> Conmon
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ES Job Ad Example

e Searchable Job ClassAd
e Common Uses

o condor_history

o Used Resources

/ y": 4896,

"Requirements”: "Target.Machine == \"DEROSIRRIOEXKIOOXRKNX. " && TARGET.OpSys == \"LINUX\"",
"TotalSuspensions": @,

"LastJobStatus": 2,
"BufferBlockSize": 32768,
"OrigMaxHosts": 1,

"JobStartDate": "2017-04-87T16:10:30",
"WantRemoteSyscalls™: false,

": "update"”,

tStatus": o,
"SubmitEventNotes":
"QueueTime_Days": @,
Args" »
"JobFinishedHookDone": 1491581935,

"RunTime_TotalSeconds": 565,

"JobCurrentStartDate": “2817-64-07T16:l®:30"J

"RunTime_Seconds": 3,

"JobType": "Backtest",

"CompletionDate": "2817-84-07T16:18:55",

"JobLeaseDuration": 2400,

TErrT RO XA XX M6 X XM KA XXX X HXHEK XX MK XX XIS XXX AXXNX X 10g/Data. stderr”,
"EncryptExecuteDirectory”: false,

ype": "Job",

"JobUniverse": 5,

"Re
"Run e_Days": @,

"DAGManNodesLog™: " /MRNIX KMENOC DO K XK XN XXXDOE XK KO XXX XXX XXX 1Fs_migrate_run_meng_l.dag.nodes.log”,
"StreamErr": true,

"Rank": O,

"LastRejMatchTime": 1491581409,

"AcctGroup": "group_sotbt",

"WantRemoteIO": true,

LocalSysCpu": O,

rsion": "$CondorVersion: 8.4.3 Feb 11 2016 BuildID: UW_development $",

: false,

trCpus@”: 1,

form": "$CondorPlatform: X86_64-sles_11 §",

"TargetType": "Machine",

"QueueTime_Hours": 1,

" XXX XXX X XXX XNH 5907225 . 041491577287,

'bt_index": "backtest-2017.84.87",

"StreamOut": true,
" ¢ "taskbacktest”,

L RO KIOEX KOO XS 007225 . 041491577287,

#d e f“ng%x“ﬂXWMmexMiMwanmmiw /Data”,
"TransferInputSizeMB": O,

"LastPublicClaimId"”: "<1@.12.253.203:9618>#1488908699441674%...",

MemoryUsage": "( ( ResidentSetSize + 1023 ) / 1024 )",

"NumSystemHolds": @,
"PeriodicRemove”: "( JobStatus == 2 &% time() - EnteredCurrentStatus > 864080 )",
SetSize": 425,

tchReason”: "no match found ",

"LastSuspensionTime": ©,
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"DAG Node: 1lfs_migrate_run_meng_1.bXXMXXXXd@ .Data",




Grafana: One Stop Shop

Condor Host Performance

Cluster Health w Cluster Performance - Aggregate

Condor Cluster Performance - Dublin W
Condor - Jobs - Heat Map w Cluster Performance - Linux Exec W
Condor - Jobs - Linux w Cluster Performance - Linux Workstations w
Condor - Jobs - Matlab w Cluster Performance - Lustre Gateways W
Condor - Jobs - Windows w Cluster Performance - Lustre MDSs W
Condor - Memory Usage w Cluster Performance - Lustre OSSs W
Condor Hosts w Cluster Performance - Matlab W
Condor Utilization W Cluster Performance - SSD Filer w
Condor: Burst/Overnight Cluster w Cluster Performance - Windows w
= Tales of Condor w Infrastructure Performance W



Grafana Dashboards

* Easily create dashboards from ES and performance metrics
* Single Pane of Glass for Condor and Infrastructure
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Tales of Condor 2.0

All Jobs by User

Running Jobs by User

SI16G

S QUEHANNA




Overall Cluster Health

All Jobs by User Running Jobs by User
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Running Jobs Idle Jobs

632 835

Running Dags Held Jobs (7 Long Running Jobs (¢ Long Running Dags (@ Long Queued Jobs (&' Multi-Start Jobs (£

28 Dags 0 0 0 238 0




Grafana: Error Rates

* Find blackhole exec
* Postscript vs. ExitCode
* Errors by:

* User

* DAG

* |s it User or infrastructure




Conmon

e Uses Flask

* ES Queries

* Display job classad
* Workflow overview
* Grid View

* DAG/Job Logs
 Workflow Analysis




Conmon: Home (DAGS)

Workflows Jobs Condor What/Who Error Rate Cluster Overview Condor What/Who - Old Tales of Condor

Running Workflows - 42

Show |25 v |entries Search: |deck |
Start Time v Status Owner Schedd Grid Workflow Total Completed Failed Idle Running Q:::ed

(2)2?(;')04'07 e Running deck DOOOCKXMOOEX KHINXNNX  view test 8 6 2 0 1t 0 2

2017-04-07 12:13:31- . -

04:00 Running deck view test 7 6 3 0 0o 1 1

(z)g?&mm = Running deck BESSIRARRNBOAGHNN  view test 6 6 4 0o o0 2 0

Showing 1 to 3 of 3 entries (filtered from 42 total entries) [First | | Previous | . | Next | | Last |

Completed Workflows - 2153
7Days 30Days 90 Days
Show |50 ¥ | entries Search: |deck

Start Time Status Owner Schedd Grid Workflow Total Completed Failed

(2)3?&-)04-0711:51:58- Completed deck RISODRRIBHSANSEORRX view test 5 6 6 0

2017-04-07 11:50:49- ¢ ioved deck BOXXMRB IO view test 4 6 6 0

04:00

52?;04'07“’51’17' Completed deck BXA0VOSKIARRNRANXNX  view test 3 6 6 0

0NHOT B0 completed  deck BROOXSXIBIBXIRNNKANKK view test 2 6 6 0
——— =9SI1G
e ™, ONT-0407 115101 (o ioted deck BOSRXBOIRA RO view test | 6 6 0
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Conmon: Workflow (DAGS)

Status

Completed

Failed

Idle

Running

Unready

Total

kill workflow

« Dir Path
° unc

= SS5S555585553585555855585555855683855556568868. matlab v9 load us DailyBE 20170411

o nfs

n SOOXXOEX DR XXX XXX XX XK XA K6 / matlab vO load us DailyBE 20170411

2017-04-11 11:50:59
2017-04-12 08:10:21
2017-04-11 08:22:33
2017-03-15 10:34:28
2017-04-12 08:10:21
2017-04-12 08:10:21
2017-04-12 08:10:21
2017-04-12 08:10:21
2017-04-12 12:47:33
2017-04-12 08:10:21
2017-04-12 08:10:21
2017-04-12 08:10:24
2017-04-12 12:04:07
2017-04-12 08:10:25
2017-04-12 08:10:21
2017-04-12 08:10:21
2017-04-12 12:04:10
2017-04-12 12:04:10
2017-04-12 08:10:21
2017-04-12 08:10:20
2017-03-08 16:10:44

default.yaml
matlab

matlab.yaml

matlab v9 load.yml

(Windows)

matlab v9 load us DailyBE 20170411.config

matlab v9 load us DailyBE 20170411.dag
matlab v9 load us DailyBE 20170411.dag.condor.sub

matlab v9 load us DailyBE 20170411.dag.dagman.log

matlab v9 load us DailyBE 20170411.dag.dagman.out

matlab v9 load us DailyBE 20170411.dag.lib.err

matlab v9 load us DailyBE 20170411.dag.lib.out

matlab v9 load

us

DailyBE 20170411.

dag.lock

matlab v9 load

us

DailyBE 20170411.

dag.nodes.log

matlab v9 load

us

DailyBE 20170411.

dot

matlab v9 load

us

DailyBE 20170411.

evaluated.yaml

matlab v9 load

us

DailyBE 20170411.

invocation.txt

matlab v9 load

us

DailyBE 20170411.

jobstate

matlab v9 load us DailyBE 20170411.nodestatus

results
waitNode

windows.yaml

(Linux)

8.1 kB [ head tail raw ]
4.1 kB directory
1.3 kB [ head tail raw |
1.3 kB [ head tail raw ]
148 Bytes [ head tail raw ]
1.5 kB [ head tail raw ]
2.2 kB [ head tail raw ]
260 Bytes [ head tail raw ]
709.6 kB [ head tail raw ]
0Bytes [ head tail raw ]
0Bytes [ head tail raw ]
147 Bytes [ head tail raw ]
935 Bytes [ head tail raw ]
431 Bytes [ head tail raw ]
11.7 kB [ head tail raw ]
203 Bytes [ head tail raw ]
372 Bytes [ head tail raw ]
1.0kB [ head tail raw ]
4.1 kB
4.1 kB directory
389 Bytes [ head tail raw ]

directory

)]
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Conmon: Grid (DAGs)

Link to Monmon

Description

‘Count:

ode has successfully completed

77

ode has failed

ode is Idle

ode is Running 6
ode is Held 0
ode was Removed 0
ode has not been seen by condor:8
otal Number of Jobs 91

555

Link to Monmon

Description ‘Count.

Node has successfully completed 14
Node has failed 0
Node is Idle 0
Node is Running 0
{Node is Held 0
Node was Removed 0
Node has not been seen by condorii0

otal Number of Jobs 14

—zS | G

S USQUEHANNA



Status
Completed

« Dir Path
° unc

u XK XX AXNHOHE MK N X XXOQDOHEX XXX T XKAH KK M RXUXXX XX KN REXXXX MK CombineResults  (Windows)

o nfs

m 3OO0 DEKOEX XK M RO KOO XM XX XAOEX KOOODIX K KAOOOXNMXKE / CombineResults

2017-04-07 12:13:24
2017-04-07 12:13:24
2017-04-07 12:13:24
2017-04-07 12:13:24
2017-04-07 12:15:23
2017-04-07 12:13:24
2017-04-07 12:13:24
2017-04-07 12:13:24

v
Full Job Details

Show

50 ¥ | entries

Key

@timestamp:
@version:
accounting_group:
AccountingGroup:
AcctGroup:
AcctGroupUser:
Args:

bt_action:

bt_id:

bt_index:
bt_type:

-~ rr -1

CombineResults.submit

job.bat

job.sh
linux.subscript
log
postscript.sh
results

win.subscript

2017-04-07T16:15:20.000Z
1

group_sotbt
group_sotbt.deck
group_sotbt

deck

update

1.2 kB [ head tail raw ]
565 Bytes [ head tail raw ]
462 Bytes [ head tail raw ]
486 Bytes [ head tail raw |

4.1kB  directory

1.4 kB [ head tail raw ]

4.1kB  directory
490 Bytes [ head tail raw ]

RO M A D R XK XU #5907559.0%1491581663

backtest-2017.04.07
condor

.

Value

(Linux)

Search:



Workflow Analysis

* Information from ES
* Easy to see long legs

runtime(s)
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Individual Jobs

Running Jobs - 278

Show | 10 ¥  entries Search:

Start Time v  Status Job/Node Cluster Id User Runtime (d:h:m:s) Schedd Exec
2017-04-12 12:39:05-04:00 Running Node 5940564.0 PO 00:00:08:59 XROOK K X OURXHX XAF XX KX EXREXX 1 A DD XAHEX MK K XM
2017-04-12 12:38:25-04:00 Running Node 5940563.0 MO 00:00:09:39 BRSO IBDO AKX MR XXX DB N XXX XN
2017-04-12 12:37:04-04:00 Running Node 84314.213 WAMKXX 00:00:11:00 AN A MBVENAX XAFGERNX BESHXXARRE XIOROEK XXX
2017-04-12 12:37:04-04:00 Running Node 84314.214 WEIXK XX 00:00:11:00 IR RO DO XK RHKX Db R X K XoUEXXEIX)
2017-04-12 12:36:54-04:00 Running Node 740736.0 HDEXX X 00:00:11:09 AU IEOTH AKX MEAXXNX DXDEXX B X DR XA HXNK XA K
2017-04-12 12:36:50-04:00 Running Node 740735.0 HUHRRXX 00:00:11:13 MOSCRR RO XN ISR RRX e R KRB, PSRN
2017-04-12 12:36:50-04:00 Running Node 740733.0 QUEERXX 00:00:11:13 PO 0 MOOTXXX XN KNX DOSXXAERRX XSO RN
2017-04-12 12:36:50-04:00 Running Node 740732.0 SRR X 00:00:11:13 RRXBDBASEA I e MRS HERMR itk B0 ase gsGae e
2017-04-12 12:36:44-04:00 Running Node 740725.0 QUEERXX 00:00:11:19 AN I MBOOIXXX XN KRX oI FBOE Xk XSO
2017-04-12 12:36:44-04:00 Running Node 740730.0 QAKX 00:00:11:19 N KX BE RO XPOEXRNDEX DX HARENNBIXX MX XX M KOO K
2017-04-12 12:36:44-04:00 Running Node 740727.0 XXX 00:00:11:19 XX XAERRIDEX S RN BCxAOH REKXD MO0
2017-04-12 12:36:24-04:00 Running Node 84314.212 WRRKXX 00:00:11:40 ORI E M KKK Ixiexk B RO KOUNK R
2017-04-12 12:35:03-04:00 Running Node 84314.211 XA XX 00:00:13:01 XX RO R KOOD OUEM X0 FXSOONKBOT H K MXA O
2017-04-12 12:34:02-04:00 Running Node 84314.210 WAMKXX 00:00:14:02 ANQEEISDOLA XX M AKX RXREX b A DR XAHEX HXNK KK
2017-04-12 12:33:21-04:00 Running Node 84314.208 WRBKXX 00:00:14:43 APPRE M DK XNIKXRRX bOsRREEORX XXX RN
2017-04-12 12:33:21-04:00 Running Node 84314.209 WRBCKXX 00:00:14:43 APQPRE MM DK XNICKXRRX DOsRREEORRR XIS RN
2017-04-12 12:33:01-04:00 Running Node 84314.206 VEAEXXX 00:00:15:03 HAPEN XD BXAX KKK AN KK XX MFAHBEFOPOROXNE
2017-04-12 12:31:40-04:00 Running Node 84314.205 WRBOKXX 00:00:16:24 AR R HTIN INSHRRRX hoERKRROBRE XSO RN
2017-04-12 12:31:39-04:00 Running Node 5940562.0 PO 00:00:16:25 OOOC I K PSORAX XA FK XX KX RRGOOREISODXB XX M XN
2017-04-12 12:31:19-04:00 Running Node 740724.0 KRB X 00:00:16:44 RPOKORKBOX B MK IO ORDTBOI R ENKT OO



Conmon: Benefits

* Loading Condor information from ES

* Can handle multiple submission/workflows types (DAGs, submit)
* User can click through jobs

e Search/Filter

e Shareable

e Consistent views

v

Running Jobs - 1422

Show |10 ¥ entries Search:
Start Time Status Job/Node Cluster Id User Runtime (d:h:m:s) Schedd Exec
2017-04-10 14:47:53-04:00 Running Node 84284.202 WK 00:00:00: 11 X DOCHRE MO X XK 2 MM DO MO IS RN K XM KX
2017-04-10 14:47:35-04:00 Running Node 84284.201 ARG X 00:00:00:29 RPOCKHOTRSEK S X8 MK HODUR RPOCHOTRSAEK S XM IO
2017-04-10 14:35:54-04:00 Running Node 84285.45 WRRK X 00:00:12:10 ROCCH RIS R M KHIOTRK REODVDTKBOSK KB MK HOOIK
2017-04-10 14:35:54-04:00 Running Node 84285.66 XXAAX 00:00:12:10 HPEXAPOCRE MO MR XX 2O BXFOVOEEB00K M XS KXA 200K
2017-04-10 14:35:54-04:00 Running Node 84285.79 WAMKX 00:00:12:10 PRI A BSORNEKX XAIGENNX XREXO s A DY XX HXSHK KN N K
2017-04-10 14:35:54-04:00 Running Node 84285.84 WERK X 00:00:12:10 RO RFOIN RO IR RHKK s RRINOBRR >XISX SIS BRI
2017-04-10 14:35:54-04:00 Running Node 84285.85 WRRKX 00:00:12:10 APASQURE MM XK XN XRRX Ixbex0k R ROTOR XIS SIXHK R HRK
2017-04-10 14:35:54-04:00 Running Node 84285.89 NEKXX 00:00:12:10 APQURE ISP KOS M HKOOK RO X MBSO XAX XAIGOERNX



Questions?



