#) )OLICH

FORSCHUNGSZENTRUM

System Monitoring and
Job Reports with LLview

November 24, 2017 | Carsten Karbach



#) )OLICH

FORSCHUNGSZENTRUM

©
B
5]
@
5
(5}
=
©
Q@
N
©
<=
£
[}
T
[}
©
]
o
2
=

Part |: System Monitoring

November 24, 2017 | Carsten Karbach



1. System Monitoring
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Motivation

1d Ouner submitted ST
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Class Funning on

uqueenlcl.192822.0 curioni 50 systemall
uqueenlcl.192824.0 curioni 50 systemall
uqueenlcl.192825.0 curioni 31 50 systemall
uqueenlcl.192835.0 curioni I 50 systemall
uqueendcl.82115.0 hhh150 I 50 mole
uqueenlcl.191375.0 hdu1so I 50 moos
uqueenlcl.192844.0 Jhpcosoz 1 50 moos
e =y
ot iy
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= iy
H H r) uqueendcl. 1as1304 I 50 moo4
= Is my job running? o Y
uqueen2cl. Jiffa605 I 50 mooz
uqueen2cl. hhho73 1 50 moo2
= When will it start? pi = r
. Juqueenlcl. Zam0435 1 50 moo2
juqueen2cl. bﬁzs) I 50 mool
H Juqueenlcl. icho2r I 50 mool
? Juqueenlcl. chozr I 50 mool
= How is the current load? S
uqueenlcl. 190¢ chozr I 50 mool
uqueenlcl. chozr I 50 mool
How i 0b placed? 2 E
= How is my job placed” P2
uqueenlcl. chozr I 50 mool
uqueen3cl 11kp0501 I 50 mool
uqueen2cl. hhhoas I 50 mool
uqueen2cl. hhhoas 1 50 mool
uqueendc. hhhoas I 50 mool
uqueendcl. hhhoas I 50 mool
uqueen2cl. 1kp0403 I 50 mool
uqueen2cl. 1kp04o3 I 50 mool
uqueenzcl. 1kp0403 I 50 mool
uqueenlcl. alahde I 50 mool
uqueen2cl. 1907 1kp04o3 I 50 mool
uqueenzcl. 1kp0403 I 50 mool
uqueenlcl. alahde I 50 mool
1B

poimerzzs 196735.0 ikp0do3
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Why system monitoring?

= For users
- Controlling own running and waiting jobs
- Planning job submissions
- Use of idling resources
= For administrators
- Global overview of system utilization
- Throughput optimization
- Batch system configuration optimization
- Adaptive change of scheduling parameters
= LLview
- Compact display of all usage data in one window
- Easy access to system’s status data
- Interactive display for linking information
- Open Source (BSD-style)
- Available for all JSC systems

November 24, 2017 Carsten Karbach 4[18
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LLview

— Visualizes supercomputer status on a single screen

Source: Screenshot LLview for JUQUEEN
November 24, 2017 Carsten Karbach 518



1. System Monitoring

LLview Example

: JURECA

Source: Screenshot LLview for JURECA
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High
fragmentation
Heterogeneous

Batch System:
SLURM

Ongoing
development
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LLview Architecture

conig file
[ LLview Clients ] [ Eclipse PTP ]
3 Tre
XML SsH
s == 411? LML
Ciman) g
SCP. SSH
LML_da
(o)
A
* = - > T o G o ) - == = == = = - > HPCSystems
m  (Client-Server architecture, LML _da as backend
= Clients: Perl-Tk, PTP, Webinterface
= Platform independent: works on Windows, Mac and Linux
n

Wide range of supported batch systems,
minimal effort for extension

= Minor performance impact on monitored system,
only central batch system is queried

November 24, 2017 Carsten Karbach 7118
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PTP - Parallel Tools Platform

What is PTP?

= |DE for parallel

application development C BelEEar
= Based on Eclipse

= Open-source project
= Developers: |
IBM, U.Oregon, UTK, C Code Analysis

Heidelberg University,
NCSA, UIUC, JSC, ...

= JSC-PTP tutorials — http://www.fz-juelich.de/SharedDocs/Downloads/
IAS/JSC/EN/PTP/JSCPTPJuqueen.html

= PTP Download — http://www.eclipse.org/downloads/eclipse-packages/,

Eclipse for Parallel Application Developers
November 24, 2017 Carsten Karbach 8[18
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How to start the LLview client? |
= Four options to start LLview, sorted by effort to get started

Option 1: via SSH

ssh -X karbach@jureca
llview

Option 2: Webinterface

= Screenshots of LLview updated every minute (static)
= Link (static): https://1lview.fz-juelich.de/LLweb/juqueen/Image.html
= Link (dynamic SVG): https://11lview.fz-juelich.de/LLweb/juqueen/svg/
= Access secured by JSC webservice accounts

register at dispatch

request access to LLview via jsc-dispatch@fz-juelich.de

November 24, 2017 Carsten Karbach 9/18
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How to start the LLview client? i
Option 3: VNC

= start VNC server on JURECA with

vncserver -profile vis
= tunnel VNC traffic to local system
= start VNC viewer
= click on LLview links
= detailed step by step guide here

Option 4: Local installation

= Download and install the LLview client locally

November 24, 2017 Carsten Karbach 10]18
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Job Reports

What can | get?

= Detailed reports on active and finished jobs

= Job summary and time-based diagrams of many job
metrics such as load, memory usage, 1/0O

= Use cases: development, production checks, job health
check, light-weight performance analysis

= [ncludes metrics for CPUs and GPUs

= No instrumentation needed, data is retrieved from IPMI
once per minute

= Development in progress
November 24, 2017 Carsten Karbach 12[18
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Access

* login: https://1l1lview.fz-juelich.de/LLweb/jureca/
jobreport/login.php

= Authenticate with webservice account, register here

= Only available for JURECA

November 24, 2017 Carsten Karbach 13/18
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User Jobs

LLview: Job-reports overview on Jureca Batch, GPU, Booster
nodes (User View)

Lists for active and finished
jobs

Updates after 1-5 minutes
Colormap for quick
evaluation of metrics

PDF column on the right
leads to detailed job report

November 24, 2017 Carsten Karbach 14[18
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Detailed Job Report as PDF

DGR (Jureca Batch, GPU, Booster nodes)
Jobid: 4127061 Usor user1009
Job runime:

g crutoss o

= Diagrams for all available
metrics per job over runtime

= Overall diagrams and
diagrams per compute
node

November 24, 2017 Carsten Karbach 15/18



2. Job Reports

Example job — bad load balancing

[CPU Nodes: Load [nodes 0.. 16 ]

Total Load: 193.01, Average/Node: 12.06, Max/Node: 44.28
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Example job — good load balancing

[CPU Nodes: Load [nodes 0 .. 16 ]

Load / Node

Total Load: 656.16, Average/Node: 41.01, Max/Node: 47.78

0
11/09/117

08:30:00
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Contact
= E-mail:

llview.jsc@fz-juelich.de
= LLview — http://www.fz-juelich.de/jsc/1lview

= Job Reports — https://1lview.fz-juelich.de/LLweb/
jureca/jobreport/login.php

= JSC-PTP tutorials —
http://www.fz-juelich.de/SharedDocs/Downloads/
IAS/JSC/EN/PTP/JSCPTPJuqueen.html

= PTP Download — http:
//www.eclipse.org/downloads/eclipse-packages/

November 24, 2017 Carsten Karbach 18]18
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3. Appendix — LLview Components

Node display

Midplane name Midplane state

November 24, 2017

Rack power usage
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= Compute resources

= Job distribution

= White = Idle, Colored = running
= Node name

= Node status

= Level of detail

Carsten Karbach 20|18



3. Appendix — LLview Components

Node display

G
ik

Node state  divided: SMT used
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Compute resources

Job distribution

White = Idle, Colored = running
Node name

Node status

= Level of detail

Carsten Karbach 20/18
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Job list
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[[crue [ userid | ciass
-

[poards [ nodes | tasks | mode | torus | cpuh | wall |

. B5536 Us=r#009 m008
. 65536 Unec#002 m008
. 65536 Usmrs009  m00E
. 32768 Un=r$024 m004
. 32768 Usmr#019 m004
- 16384 Un=cr#039 m002
. 16384 User#061 m002

ENEEOOE
G e w e

= List of running jobs

= Most important attributes per job
= Sort by clicking on the column header
= |dentifying color next to each job entry

November 24, 2017

128 4098 B5536 1 1.1 6:10
lz8 4096 63536 1 1.5 12:10
128 4096 65536 1 3.1 6:10
&4 2048 32768 7 1 1.1 12:10
LT 2048 32768 1 1.5 &:10
32 1024 16384 1 15.4 24:10
32 1024 16384 1 1.1 24:10
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3. Appendix — LLview Components

Usagebar
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ed: 98% 452608/458752,
44, 0 nds (0 neha)

= Summary of system load
= Job size decreases from left to right
=  White space shows idling resources

= Unit for JUQUEEN is midplanes,
for JURECA nodes

November 24, 2017 Carsten Karbach

ee: 6144, nel
Wiobs (run/wait): 43/823
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History

= 3-day load history

= Often divided into small and large jobs
JUQUEEN (1 midplane), JURECA (512 tasks)

= Mouse-Over for detailed information

= Green line for special history value
JUQUEEN (power)

November 24, 2017 Carsten Karbach 23|18
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Prediction
= Scheduler prediction based on submitted jobs
= Wall clock limit as job duration
= Blue = predicted job, Colored = running jobs
n

Each rectangle one job,

x-axis = time, y-axis = nodes/midplanes
Use of idle times

More transparent scheduling

= JUQUEEN: self-implemented, JURECA: use of SLURM'’s prediction

November 24, 2017 Carsten Karbach 2418
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Statistics

= Statistic overview on system status
= Histograms on job size, wait time, queue load

= Highly configurable, define x-axis/y-axis domain,
logarithmic/linear scale

= Overlayed diagrams for waiting/running jobs

November 24, 2017 Carsten Karbach 25|18
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Infobox

= Shows details on the currently focused object

= Mouse-Over triggers to display detailed data on the
focused job/node/system/diagram

November 24, 2017 Carsten Karbach 26|18
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Interaction

= Mouse-Over jobs highlights job rectangles for the selected job in all
components and shows details on the job in infobox

o o v 5 e -
]

November 24, 2017 Carsten Karbach 27|18
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Interaction

= Mouse-Over jobs highlights job rectangles for the selected job in all
components and shows details on the job in infobox

= Mouse-Down (Hold) removes color for all other jobs,
only the selected job is colored

o o i 5]
o [

E = e e

JURECA

e, st o e o
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Interaction

= Mouse-Over jobs highlights job rectangles for the selected job in all
components and shows details on the job in infobox

= Mouse-Down (Hold) removes color for all other jobs,
only the selected job is colored

= Double-Click show job detail dialog

= Mouse interaction helps to link the information shown in all components

s e 5 el | o

JURECA

November 24, 2017 Carsten Karbach 27|18
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Customization
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LLview

= LLview is highly customizable due to numerous options
= Settings specific to HPC system type

= Start through option menu of main window or Ctrl+o

= Most options have immediate effect in the main window

=  Some will become active at next start of LLview
(e.g. Data source change)

= LLview layouts use absolute positioning

= You can use arrow keys to add/subtract
one on numeric values

= Use Page up/Page down keys to add/subtract a
bigger step on numeric values

November 24, 2017 Carsten Karbach 29118
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LLview configuration files

Three configuration file locations (highest priority first):

anywhere on your file system passed to LLview with the
-rcfile option

local .11view.rc configuration file in current directory or in
HOME directory of the user

llview.rc in the installation directory of LLview. This file
contains the system-wide settings

= Configuration files contain all LLview options

= You can change them in any text editor or via the
LLview Option window

November 24, 2017 Carsten Karbach 30[18
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LLview options

g-m||g|nmn|g.nwnm] gww| !q:m||yﬂo|§um|ggmnn|gugn|goasnx[L.ngm'gohu-qgu

& WWW: from Web-Server
data source ~ ligxmi: Execule jocal command
~~ LocalData: tar file on local machine
verbose _| on/off |d-|nouarulun _| onioff ' show +- buttons _| on‘olt
Node selection regexp !.' :E;rg‘mise user names for demonstralion purposes.
Job selection regexp (uid) [*bgidiag
RC M onotf  [RCW [Juqueen
Height 640 |wietn [r220
Height(Lines)  [61
Geomatry |
Canvas Color  [aray85
Update W onoff Updatetime (s)  [60
auto play ionolf  |AutoplayStep(s) [5
Mark Color [red
Marcwian |2
version [I.ﬂ
no frame for maimwindow _{ onloff | notimestats 1 onloft

November 24, 2017 Carsten Karbach 31/18
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General Options

= General options for the main window

= Choose your preferred data source (Web-Server,
LocalData or local command)

= demo version: anonymise usernames (for public display)

= Job selection regexp: filtering jobs by regular expressions

= Customize Height and Width of the main window

= Canvas Color. background, Mark Color: color for marking
job in job list

= Choose time until next update

auto play lets LLview mark different jobs automatically
(for public display)

November 24, 2017 Carsten Karbach
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LLview Element options

_Gamm| Elements | LocalData | gww'.!qumi| ln‘lnl Status | gsag‘asar| Nodes | gndanm:| Le

1!l changes on following options have only effect 11!
11! after save options and restart iiview 111

show usage bar ' onfoft show nodes H onoff
show joblist o on/off show running _| onioff
show waiting i onoft show graph _| onioff
show histogram o on/off show status H on/off
show info M onlaft show history H onloff
show partition (BG) _1 onoff show reservations (BG) _1 onjoff
show prediction of usage M onfoff show usage history M onloft

= Choose, which Elements to show

= For end users: components like joblist, info, nodes and
prediction etc.

= Changes take effect after restarting LLview

November 24, 2017 Carsten Karbach 33[18
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LLview Node options

info | Status | UsageBar | Nodes | NodeBox | LogView | Joblist | Histogram | Fe

X position |5 |Yposition Jor |reignt [B4c | widtn Joso

BoxMarginWest [0 |BoxMarginEast |2 |BoxMarginNorth [0 |BoxMargnSouth [7

Drawborder M onoft Debug Layout i onloft |Boxcoux areyss

Tun View Lonoft  |ViewTyps  Botn  —||selectorx [o55 |sekeotorv [15  maxseleotss
Usagebars. -1 onjotf

Node attr, Jobs —-Hmh i-_Em“ l_

colmap | onioft |oclm'lpl r}eﬂmpy ’Di‘cmapm ’r‘cﬂm&phﬁ\m ’W
ol map vertical M onoft |r|.l1|blrlnmm“)€.2‘ll colmap unit 1 onlotf | colmap scale factor [0.6

colmap font [Monospace

November 24, 2017

use User Layout 1 onjoft |uym| [{racK R0-M0,RO0-MT,[widin=70 heighi=330 arder=down stack=down i fll=grey50 borc
Racks per Row Jd_|Ru=kppx ,H_}Rukgxpv " named racks ] onjoft

Fonl (State) |*Helvetioa-Medium-R-Normal-*-80-*-*-"-*-~-*

Fonl (Action)  [Helvetica-Medium--Normal-*-100-*

Font (NodeNams) |-"-Helvelica-Medium-R-Normal--*-50

Font (SiteName)  |-*-Halvetica-Bold-R-Normal-*-240."-**-"-"-

Font (Pawer) J-adube-Couﬂur—MedIum—R-Num\—DB-l 00-75

show INOUT | onioft InOutpos.X [858  InOutpos.Y [a18

show Logo _j onoft Logopos.X |8 |Logopos.¥ ]o—ilmge name  |libimagestUGENE logo,
showSiteName M onioff Namepos.X [622  Mamepos.Y (389

Color [darkoiue Site Nama HUGUEEN

Carsten Karbach 34|18
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Node Options

= Customize Height, Width and Margins of the node display

= Logical node view available for BG systems e.g.
JUQUEEN =- Twin View places adjacent midplanes next
to each other in torus network

= Options for the Twin View are available in a new option
subfolder = Log View

= Node attr.: show scalar data e.qg.
temperature or power usage

= Show logo or site name

November 24, 2017 Carsten Karbach 35[18



4. Appendix — LLview Customization

LLview Histogram options

ga'nmt]m-mn|;namm|!w|_ipmlJm[gum|!npm|!m|!mm|wn|gm|y_mnm
Dagram1 | Diagam2 | Diagram3 | Diagram4 | Diagram5 | Diagramé | Diagram? | Diagrams

diagram title [Job Wait Time

ALLSEP _.‘}' x [ L
X-Axis data QUEUETIME
Y-Axis data COUNT —
Log x data LNEAR —
Logy data LOG10 —
Format X [oay Format Y [fed
FormatAVGX  [day FormatAVGY  [%3d
Fill Color |aarkoive Fill Color (Run)  [darkgreen

Vi P

Global Option for all diagrams:

Display Diagram  Dlagram 1 _]

# diagrams 5 autoplay delay [0
posx s |posy ez
Height 179 |widtn Jooo—
Font -adobe-courier-medium-r-normal-'-*-60-
BoidFont -adobe-courier-bold:-normal

number Font -+-Courier-Medium-R-Normal—-120-

Padding left [20" " | adding right \nmmm 25 |Paddingtop i5

November 24, 2017

Button width F_|ug-mm [?\ug-mh-m
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Histogram Options

= Each histogram shows distribution for a single job
attribute, e.g. waiting time

= You can configure up to 8 histograms

= Jobs are grouped into discrete classes, y-axis shows
count of jobs in each class

= Y-axis may also show number of CPUs, CPU hours or
job duration

= Scaling may be linear or logarithmic
= Auto play is available for public display
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