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HappyFace the Meta-Monitoring Framework ..\\.J(IT

Karlsruhe Institute of Technology

« HappyFace (HF) Basics:

» Allows real-time site monitoring

* Acquires information automatically, not on demand!

 Can be used as sophisticated and modular shift tool

* Provides as well detailed information for admins (if required)
* Auto-refresh system, no user intervention necessary

* Provides rating system (Keyword: non-expert shift crews)

» Allows to correlate information

« Can trigger automatic alarms/notifications

» Highly configurable and adjustable

» e.g. certificate based access control

— Meta-monitoring Suite
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Technical Background

HF is:

e Written in Python
« Highly modular
« DB backend
- Intrinsic history
functionality

« Lightweight, fast and
reliable

* |n production use since
more than 2 years now
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Visualization

+ JavaScript Site Navigation

Configuration * History Navigation

* HTML Frame / SQL Queries

t 1

DB Backend, e.g.:

sawce;z?

_ * Status Calculation Logic
-

Easy Deployment on New Sites!
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The HappyFace Web Front-End ﬂ(".

Karlsruhe Institute of Technology

1. History
Navigation

2.

. M35 PRhEDEx summary: Rate of transfers from KIT to . (Production)

3. Module
Navigation 3. |

4. Module
Content

CMS PhEDEx - Transfer Rate
o) 72 Hours from 2010-11-01 17:00 to 2010-11-04 17:00 UTC
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Simple module
and category
rating system
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HF - CMS and ATLAS Partners AT

Karlsruhe Institute of Technology

 HF core and module

development:
« KIT

- Module development/usage Wl T
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External Partner: CMS - T1 local job monitoring _\ﬂ(IT

Karlsruhe Institute of Technology

CMS to use HappyFace for production job monitoring of CMS jobs at all T1s

The Happy Face | [XML] | 07. Apr 2011 | s s ' N - . BN ...
B T N S o

e g | Ly | Sy | LSy ‘./i « Each T1 sets up an XML
producer for their
respective batch system

T1_DE_KIT T1_US_FNAL T1_UK RAL T1_TW_ASGC T1_ES_PIC T2s

T1 DE KIT Jobs Statistics
- -

sure (20110805 |[ 1541 | eow [ 2ivovor J[ 1541 ] _semaret o HappyFace aggregates
: Group Zotal | ©Running (Jobs with wallratio < pio¢ s the information and
"Toggle Selection | ||[ Plotcol | || Plotcol | [ Plot ol | ‘E‘ visualizes it all at one
’ all 12551 11594 560 [ Plot Row | place
Dems 283 281 1 [ Plot Row |

~

-~
£ & E" E"

* One category for each

¥ cmsother 2 0 0 | Plot Row |

cspm duction | 281 281 1 | Plot Row | site
Yemstlp |0 0 0 rarw | o T2 jObs can also be
Yemsmep | 281 281 1 b shown in another

@ dems 0 0 0 | Plot Row | Category

| show/hide details |
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HF — Latest Developments _\\J(IT

Karlsruhe Institute of Technology

« DB Wrapper:
 Uniform DB backend

 Extendable via DB modules

« Currently ready: SQLite, PostgreSQL
« dCache Mover Monitoring:

dCache Mover Info Read-Tape Pools

start: | 2011-12-06 || 10:36 | End: | 2011-12-08 || 10:36 | [] Show Trend plot ] ] ]

Job Active Max Queued Plot Filter Pools ' Detal Ied mon Itorl ng Of the
Mowvers 187 16047 0 Plot only queueing Movers dcaChe Mover Setu p/usage
P2P-Client 0 760 0 Plot only queueing P2P-Client
P2P-Server 2 760 0 Plot only queueing P2P-Server . Successfu | |y used With i n
dcapq 125 15100 0 Plot i ing d .

o) |t e T1_DE_KIT dCache tuning
gridftpg 62 521 0 Plot only queueing gridftpg

efforts

show all pools

show/hide details
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Job-Centric Monitoring

* This means: Monitoring of single jobs during their execution
on the worker node “from the inside”

* In contrast to the usual site monitoring, which gathers the status
of hosts and services periodically “from the outside”

 The goal is to maximise the monitoring coverage of the job's life
time & the real-time provision of monitoring data

Benefits for users, site-admins and shifters:

« Early problem detection

T » Progress- and status-awareness
[ » Direct comparison of similar jobs...
= - on different Grid sites
§ :ou - on different classes of WNs of one site
m - using different software releases
v mem i - using different datasets

i
P
.f--.é”'wff/ifé
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Job Execution Monitor (JEM)

» Realisation of such a job-centric monitoring system
« Developed by the University of Wuppertal

* Flexible (modular), stable and light-weight implementation
(python, data transfer via activemq, web-presentation of data)

Current Features

User Interface Machine

« Periodical measurement of system
metrics on the worker node

* (Log-) file- and process-supervision

* Rule based reaction on trigger events
(configurable)

« Real time data aggregation and analysis
on broker, presented as web page

« Per-User activation & configuration
« Built-In excess monitoring protection L ;
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Job-Centric Monitoring: Outlook

« Current development and development plans:

» Advanced analysis of all monitoring data:
Outlier-detection, Data trend prediction, Pattern recognition, ...

« Secure control channel from the user to the job (real-time job steering,
real-time monitoring configuration / adaptive monitoring)

« Web-based detailled
end-user view showing
monitoring data of
specific, single jobs,
based on existing QT
proof of concept =

» Application of remote-
debugging techniques

IR T YE VYT

Contact: dos.santos@physik.uni-wuppertal.de P ———————
Web Access: T = ——

http://jem.physik.uni-wuppertal.de/JEM
https://svn.grid.uni-wuppertal.de/trac/JEM T
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Summary ..\\.J(IT

Karlsruhe Institute of Technology

 HappyFace

* Well established meta monitoring for several German Grid sites for more than 2
years

« CMS uses it for central computing operation job monitoring

* Proven as a very useful tool not only to spot problems/errors but also to tune a
running systems

- history function

- aggregation of many different monitoring sources
e Outlook: Further Optimizations/Improvements

« Job-Centric Monitoring
* New approach to spot job inefficiencies/problems from “the jobs poing of view”

* Provides real time date of jobs

« Easier grid-job debugging for the users
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Thank you!

« HappyFace project page

https://ekptrac.physik.uni-karlsruhe.de/trac/HappyFace/

 JEM pages

http://jem.physik.uni-wuppertal.de/JEM
https://svn.grid.uni-wuppertal.de/trac/JEM
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http://jem.physik.uni-wuppertal.de/JEM
https://svn.grid.uni-wuppertal.de/trac/JEM

Backup slides
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HappyFace module for jobs statistics

Start:

Group

r ion )
Toggle Selection

GridKa Jobs Statistics

#all
#ems

™ cmsother

#emstip

# cmsmcp

#dems

™ cmsproduction

2010-09-13 14:47

¥ Total jobs
14663

345

0

215

215
130

| S

End:
¥ Running jobs
9668
az21
0
212
0
212

109

Group hierarchy

Module Rating

based on inefficient
jobs in “cms” group

08.12.2011
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2010-09-15 14:47

# Jobs with wallratio <10%

Plot Col

576

o|o|o| o ol o

73

_/Show Trend plot

Plot jobs

Plot Selected

[ Plot Row )

[ Plot Row )

[ Plot Row )

(Plot Row )

(Plot Row )

(Plot Row )

(Plot Row )

AT

Karlsruhe Institute of Technology

Everything in one view,
cached and thus very
fast access to all pre-
collected information

Job Efficiency (abselute view)

uscrms2283
uscrms2328
uscrms2336
uscrms2335
uscrms1834
userms1960 |

usems777 |

userns1686 ||

queue
ratio < 10%

==

[

=1 10% < ratio < 30% ||
[ 30% < ratio < 80% [
-

ratio > 80%

uscms2424 |
P

userns2567 |

userns3333 |

T2_US_UCSD Jobs Efficiency Distribution (CMS all)

100 Job Eff\cwency(re\ativeviei} —
= queue
I ratio < 10%
[ 10% < ratio < 30% ||
[ 30% =< ratio < 80% ||
Il ratio > 80%

userm=2535 I

I —
fraction in %
N
- B B &8 5 8 3 3 3 3
uscrms2283
userms2528 [
userns2336 |
uscms1834
uscms1960
usems777 |

T
o
v
o
W
E
H
5

uscrns2424
ermsprad
uscrms2567

uscrns3333
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History Plots _\ﬁ(IT

Karlsruhe Institute of Technology

The history of each module's status and, depending on the
module, other numerical variables can be plotted.

Module: t1_de kit jobs statistics

Here: Number of
Jobs at GridKa

@ Start: [ 2010-08-23 || 16:46 | Stop: [ 2010-08-30 || 1646 || Variable: total +2 more
Olnterval: [ 4 ] [weeks [&] Stop: now Legend: ®bottom Cinside Oright
O Interval: (days |¢] Stop: [ 2010-08-30 | [ 16:46 | | | Show Plot |

« All jobs

* Running jobs
. Module: t1_de_kit_jobs_statistics _. e Jobs with
: o walltime ratio
below 10%

Variable(s): total, running, ratiolO

12000 g
10000 fag
- "s,

2000 4 [RY (elS
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000 -
" +
il O Ca
0 o = T T T T T T o T T T T T T T T
n =] n o n =] o n =] n n o n =] n o 1 =] 0 =] n o IT] o
= n 2] L £l 1] B = w ] m 5] =2 m Fl ] = n i) 5] = L 1 ]
& = B H B 82 = g & - ¥ & H B8 & B 82 5B 2 oo 2 08 9
o o o o o o o o o [=] o o =1 o o o o o o o o o o o
= =| 3 =1 3 3 3 3 3 E E E E =1 =| 3 =] 3 3 =| = 3 3 3
< =4 =Y < = < = =Y < =T < T =y < =T < = < <
+ i i i ] o o w0 = r ~ r~ = © @ © @ - a - - o =1 o
ol ol [ ol ol ol el ol ] L3 ol ol ol o1 ol [l ol &l & &l 1 3] 5] 5]

= total  wrunning = ratiol0

 History navigation interval feature: with a static link, good to place on TWiki sites, etc.
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More features — HF access control

« Certificate-based access control —

S

e Access can be restricted for Sing|e ' Used browser certificate for authentication:

modules or whole categories

AT

Karlsruhe Institute of Technology

28. Mar 201

Certificate authority:

 “Hidden mode”

* Use one single HF instance for aghins
and users!

Dindrd Toonénon MhROCMNCe e MhECMNECs Mol

28_ Mar 2011 e
e | EDEIEER

’73 - - XE

= LA 2

- - - /
A - & '*ar.

Swd il el B Bl Batrh Sysism PREDET - Prod PREIDET - Daiving Lo Gl AT

x PhEDEx Stats Production - KIT {Incoming)

x PhEDEx Stats Production - KIT {Outgoing)
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More features — extended functionality ._\g(“'

Karlsruhe Institute of Technology

* HF publishes it t status via XML
publishes its current status via

& JU19-E0-03 150 Chach VoBos LFU Losd
& SULG-ED-00 100 Chadh Wobow Maund Faad Svslabdty
& JUL0-ED-03 100 Chadh Wobow Dak bpaoe & inodes

« Used as input for a plugin available
for the Firefox web browser

. SOIE-E0 0% 1690 C el WoBow FmBaynaliiiy

statusbar el
. . SULG-RT 2% 180K Chash DLAF Funatanaldy
* Used as input for smartphone apps JO-11.15 1830 Check PREDEx Prony L

JOL3-1T 1% 16: K Plepclen Agerds (Prod KR

(e.g. iPhone, Android)

» Used for Meta? - Monitoring, ideal
for centralhshifts — the HF matrix

i | MIL3-10-1% 1850 Phescas Agarts (Diabiug KITH

L RS WO Boe af Sl

Site | PhEDEx-Prod PhEDEx-Debug  dCache Grid
By clicking on the
KIT . . l—— individual arrows,
- . - directly jump to the
- proper HF instance
. and module
DESY -
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Module information _\ﬂ(IT

Karlsruhe Institute of Technology

GridKa Jobs Statistics (PBS Server 1 and 2)
| .

Module File: jobs_statistics.py
Module Type: rated
Status Value: 1.0

e 1.0

!

Warning if a significant number of jobs has walltime ratio below 10%. Jobs considered for warning and error
rating are jobs in the group "cmsproduction”,

Warning limit: 0.3

Critical limit: 0.5

Minimum number of jobs for rating: 100

0ld result warning limit: 1.0 hours

0ld result critical limit: 4.0 hours

Rated group(s): cmsproduction

Definition:

http:lhweww-ekp.physik.uni-karlsruhe.de/~happyface/upload/out/gstat.xml

A low walltime ratio could be caused by jobs waiting for data. If this is due to not staged files which first have to
be retrieved from tape, this behaviour is expected. However if this porblem shows up for data residing on the
dCache read pools, then a low walltime ratio points towards a problem with the performance of the dCache
system. Or as a third possibility: inefficient jobs at all.

Instruction:

@ Start 2010-11-13 15:40 Stop: 2010-11-15 15:40 | variable: status -

_ . Histo
(interval: 43 hours - Stop: mow Legend: '@ bottom '_ inside ' right Plﬂtry
[ interval: 48 hours - Stop:  2010-11-15 15:40 Show Plot

® Detailed information about each module available, including:

® Current status, warning and critical , link to the information
source, instructions for shifters what to do in case of problems
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Example modules: dCache Data Transfers module ﬂ(IT

Karlsruhe Institute of Technology

Watch file transfers from dCache pools

dCache Transfers
Thu, 26. Aug 2010, 16:00 = Show module information

« Warns if transfers

‘Tatal number of transfers ” 102 take mUCh t| me

Speed average [KB/s] 945

Standard deviation of speed distribution [KB/s] 3703 ° Wa s If tra nSferS

Number of transfers with warnings 83 are SlOW

... due to time limit 0

... due to speed limit 83 o Ind|Cat0r fOr

Number of critical transfers 66 |neff|C|ent JObS

... due to time limit 0

... due to speed limit 66 e Correlation with

| showy/hide results | prOblematIC pOOIS

prsd ol Host status Tise | Jrams. Speed or host systems is
v s rovealed
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Example modules: dCache Data Management module _\Q(IT

Karlsruhe Institute of Technology

Compare files known by dCache with the CMS DBS database

dCache data management

Chimera dump generated on Wed, 25 Aug 2010 20:00:02 +0200

Bare total

Bare on disk

Number of Files
675288
457357 (68%)

Size in GB
1329264.8

987980.3 (74%)

« For each file known by dCache
check which dataset it belongs to

Size in TB

1298.1

964.8 (74%)

« Serves as a consistency
cross check

« Datasets fully on disk
are interesting to end-

Total on disk 509297 1161657.6 1134.4
Show/Hide details ¥ ¥ user an alyses
Dataset name ::tr:‘l. S Bare on disk ;g::“ on
17647 files . . .
SMinimumBizs/Commissioningl- v /RAN T Pl =2 ZEW B Slze Of dataset In #flles and GB
49088. 3 GB 48613.8 GB B1326.8 GB
(99%)
i 10916 files i P f d d. k
JMinimumBias/Commissioningl®-PromptReco-v3/RECO igzi:iﬂégs iigglﬁ = ;fg:iiﬂégs ] art O ataset present On IS
(1oee%)
6464 files
oo Connissionngoa-v1 R wm e e o |ese 7| Total space occupied on disk,
o including replicas
; 18518 files ; . . .
0763 files f (o5w) [ 1658 files Orphaned files (available in
(99%) .
- |' dCache but not in any dataset)
08.12.2011 Oliver Oberst Institut fiir Experimentelle Kernphysik, KIT




Example modules: RSS module ._\X‘(IT

Karlsruhe Institute of Technology

Allows to display RSS feeds as a non-rated HappyFace module
« Inform shifters about general news or known problems
» Useful for external monitoring sources and service portals which use RSS

« For example, show open tickets of relevant services

Current Shifter Information

#300: Gridka open ggus tickets
Posted on Mon, 26 Jul 2010 20:39:43 +0200

We currently have two open issues:

1. More and more failing CMS SAMTests, seems to be an issue with BDIl reporting wrong information at random
frequency: https://gus.fzk.de/ws/ticket info.php?ticket=60420

2. More and more staging requests with problems accumulate. Probably leads to some very inefficient jobs.
https://qgus.fzk.de/ws/ticket info.php?ticket=60447

[2] seems to be solved. [1] seems to have improved a lot, watching until tomorrow, as SAM test have long
latency.
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