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The Commonly Used Toolkit™ Approach

Most HPC cluster management solutions use the “toolkit”
approach (Linux distro + tools)
Examples: Rocks, PCM, OSCAR, UniCluster, CMU, etc.

Tools typically used: Ganglia, Cacti, Nagios, Cfengine, System
Imager, XCAT, Puppet, Cobbler, Hobbit, Big Brother, Zabbix,
Groundwork, etc.

Issues with the “toolkit” approach:
Tools rarely designed to work together
Each tool has its own command line interface and GUI
Each tool has its own daemon and database
Tools rarely designed to scale
Tools rarely designed for HPC

Making a collection of unrelated tools work together
Requires a lot of expertise and scripting
Rarely leads to a really easy-to-use and scalable solution




About Bright Cluster Manager

Bright Cluster Manager takes a much more
fundamental & integrated approach

Designed and written from the ground up

Single cluster management daemon provides all functionality

Single, central database for configuration and monitoring
data

Single CLI and GUI for ALL cluster management functionality

Which makes Bright Cluster Manager ...
Extremely easy to use
Extremely scalable
Secure & reliable
Complete
Flexible
Maintainable
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Bright Cluster Manager — Elements

Provisioning

SSL /SOAP / X509 / IPtables

Torque
Maui/MOAB
Grid Engine

SLURM

LSF

Monitoring
Automation
Health Checks
Management

ompilers
Libraries

Debuggers
Profilers

SLES / RHEL / CentOS / SL
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Management Interface

Graphical User Interface (GUI)
Offers administrator full cluster control
Standalone desktop application
Manages multiple clusters simultaneously
Runs natively on Linux & Windows

Cluster Management Shell (CMSH)

All GUI functionality also available through
Cluster Management Shell

Interactive and scriptable in batch mode
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Bright Cluster Manager

File Monitoring Miew Help

RESOURCES Welcome to Bright Cluster Manager
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Ack Time Cluster Soumre Message

18/Sep2000 17:.05:53 Demo Cluster demoheadl Service ntpd was restarted on demoheadl
18/Sep2008 17.05.47 Demo Cluster demoheadl Service named was restarted on demoheadl
18/Sep2000 17.05:45 Demo Cluster demoheadl Service postfic was restarted on democheadl
18/Sep/2008 17:05:45 Demo Cluster demoheadl Service dhopd was restarted on demoheadl
18/Sep2000 17.05:45 Demo Cluster demoheadl Service mauiwas restarted on demoheadl
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Time Cluster b4 Soume b4 Message

18/Sep/2008 17:05:53 Demao Cluster demoheadl Service ntpd was restarted on demoheadl
158/Sep/2009 17:05:47 Demo Cluster demcheadl Service named was restarted on demoheadl
158/Sep2008 17:05:45 Demo Cluster demoheadl Sarvice postfic was restarted on demoheadl
18/Sep/2008 17:05:45 Demo Cluster demoheadl Service dhcpd was restarted on demoheadl
158/Sep/2009 17:05:45 Demo Cluster demoheadl Service mauiwas restarted on demoheadl
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File Maonitoring  View Help
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18/Sep/2008 17:05:53
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18/Sep/2009 17:05:45
18/Sep/2008 170545
18/Sep/2008 17:05:45

Demo Cluster
Demo Cluster
Demo Cluster
Demo Cluster
Demo Cluster

demoheadl
demoheadl
demoheadl
demoheadl
demoheadl

Service ntpd was restarted on demoheadl
Service named was restarted on demohead1
Service postfic was restarted on demohead1
Service dhepd was restarted on demoheadl
Service mauiwas restarted on demohead1
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File Monitoring View
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Demao Cluster demoheadl Service ntpd was restarted on demohead1
Demao Cluster demoheadl Service named was restarted on demoheadl
Demo Cluster demoheadl Service postfic was restarted on demoheadl
Demo Cluster demoheadl Service dhcpd was restarted on demoheadl
Demao Cluster demoheadl Service maui was restarted on demoheadl




File Monitoring

RESOURCES Monitoring Configuration (= Demo Cluster

My Clusters Overview | Metric Configuration | Health Check Configuration | Metrics | Health Checks | Actions |
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EVENT VIEWER | =’ =*
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Ack Time Cluster Soumce - Message
18/Sep2009 183006 Dema Cluster demoheadl nodeC03 Installing
18/Sep2009 18:29:39 Dema Cluster demoheadl MNew certificate request with ID: 5
18/Sep2009 18:29:36 Dema Cluster demoheadl nodeC0? Installing
18/Sep2009 18:29:25 Dema Cluster demoheadl MNew certificate request with 1D: 4
18/Sep2008 17.05:53 Dema Cluster demoheadl Service ntpd was restarted on demohead 1
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File Monitoring

RESOURCES &L Users & Groups (] Demo Cluster

My Clusters Users | Groups |
¥ Demao Cluster Modified

Name - Full Name v User ID Home directory

~ Wi
L Switches alex Alex Bozarski S04 fhomejalex

& switch01 james James Watt 505 Jhomejames
£ switch02 jodi Jodi Johnsen 503 Jhomefjodi
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& switch04
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EVENT VIEWER

All Events
-

Ack Time Cluster - Soumce - Message

18/Sep/2008 17:05:53 Demo Cluster demoheadl Service ntpd was restarted on demoheadl
18/Sep/2008 17:05:47 Demo Cluster demoheadl Service named was restarted on demoheadl
18/Sep/2008 17:05:45 Demo Cluster demoheadl Service postiix was restarted on demoheadl
18/Sep/2008 17:05:45 Demao Cluster demoheadl Service dhcpd was restarted on demoheadl
18/Sep/2009 17:05:45 Demo Cluster demoheadl Service maui was restarted on demoheadl
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RESOURCES Authorisation (5 Demo Cluster
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GET_CLUSTER_SETUP_TOKEN GET_CLUSTER_SETUP_TOKEN
PING_TOKEMN PING_TOKEMN
PCOPY_TOKEN PCOPY_TOKEN
UPDATE_SELF_TOKEM UPDATE_SELF_TOKEM
~ CMSession ¥ CMSession
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mpinet
slavenet
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B2 Software Images
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|: Monitoring Configuration

EVENT VIEWER | = =* Q @
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- Ack Time Cluster - Soumce - Message
(1] 18/Sep/2008 17.05:53 Demo Cluster demoheadl Service ntpd was restarted on demoheadl
(1] 18/Sep/2008 17.05:47 Demo Cluster demoheadl Service named was restarted on demoheadl
(1] 18/5ep/2008 17.05:45 Demao Cluster demohead1 Service postiix was restarted on demohead1
(1] 18/Sep/2008 17.05:45 Demo Cluster demoheadl Service dhcpd was restarted on demoheadl
(1] 18/Sep/2008 17.05:45 Demo Cluster demoheadl Service mauiwas restarted on demoheadl
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Cray & Bright Computing <:s Bright Compufing

= Bright Cluster Manager default for Cray External Service nodes
since 2010:

esMS
esLogin
esAUX
esDM
Lustre MDS
Lustre OSS

= Bright Cluster Manager considered for integration with
Sonexion

= Bright Cluster Manager considered for Cray mainframe
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Bright on the Cray ExternalNodes

esMS servers are Bright head nodes in failover mode
All other servers are Bright slave nodes

Bright does provisioning, monitoring, alerting, automation, health
checking, access control, Lustre failover, etc.

esAUX 1

eslLogin 1 esAUX 2

eslLogin 2 esAUX 3

esLogin 3 48-port 1 GbE Switch 48-port 1 GbE Switch 48-port 1 GbE Switch 48-port 1 GbE Switch
esAUX 4

eslLogin 4

esLogin 5

I I I I I I I I I I I I
64 0SSs
MDS MDS MDS MDS MDS MDS MDS
1 2 3 4 5 6 FO o000
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Bright on Cray XE6 / XK6



Bright on Cray XE6 / XK6

Project goal:

Investigate whether Bright Cluster Manager can be used
to manage and monitor a Cray XEG

Effort made:
Worked almost 2 weeks with 2 developers

Result:

Bright 6.0b successfully manages XE6 making use of
Cray Linux Environment infrastructure




High Level System Overview
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Booting Nodes

Default Cray kernel is used
Bright Node Installer called from code in cpio boot
image
Node Installer:
Starts when node boots

Determines node identity based on Gemini MAC (could be NID)
Provisions software image into tmpfs filesystem

Default software image about 2.7GB (can be reduced
heavily)

Parts of software image can be imported over
NFS/DVS (minimal setup requires ~80MB)

Root over NFS/DVS (now) also possible
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Points of Integration

Power management:
allow components (e.g. nodes) to be reset
allow entire system to be reset powered on/off
using xtbootsys (probably need lower level utilities in future)

Remote console:

allow console of nodes to be accessed

using xtcon
Monitoring:

allow Cray hardware metrics to be monitored

using SEDC (would be good to get direct access to HSS instead)
Health checking (not done yet).

Cray hardware health checks in Bright health checking framework
using xthealth
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Why run Bright on Cray?

Less steep learning curve for Administrators

Single interface for managing mainframe and external
service nodes (e.g. login, storage)

Single head node (SMW) which manages everything
(HA possible)

Consistent software image on login and compute
nodes

Same solution across the data-centre which makes
integration of Cray system easier

Access to cutting edge features (e.g. cloud bursting,
monitoring, health checking, GPU management, role
based access control)




Bright Scalability

Ability to scale cluster usually limited by head node
providing vital services

Bright philosophy: allow all services provided by head
node to be off-loaded to multiple dedicated nodes

Allow (re-)configuration on the fly by assigning roles
to nodes

Example: node can be turned into provisioning node by
assigning it the Provisioning role

Goal: Linear scaling in terms of hode-count

In large clusters head node is not responsible for
anything




Compute Node Footprint

CMDaemon resident memory size: 31MB

/.5 CPU core-seconds per day

On 16 core node, less than 0.5s wall-clock time per day
Just 15m wall-clock time lost over 5 years

Metrics are sampled out-of-band where possible (e.g.

through SEDC)

Other metrics are sampled from within CMDaemon
process (i.e. no fork())

Monitoring configuration highly tunable
Metric sampling synchronized as much as possible

No measurable OS jitter at small scale, large scale
remains to be tested




e 255 Bright Computin
Work Remaining RS puiing

Create clean installation procedure which integrates nicely
into Cray installation procedure

Migrate some services (e.g. named, LDAP) from SMW to boot
node

Support Cray component hierarchy natively:

Cabinet -> Cage -> Slot -> Node (Cray)

Rack -> Chassis -> 77?7  -> Node (Bright)
Integrate Cray health checks into Bright health checking
framework

Let CLE tools such as “xtcli status” recognize nodes running
Bright (currently reports nodes as down)

Rack view which resembles physical layout of Cray system
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Work Remaining RS puiing

Allow nodes to be easily switched between classic
Cray mode and Bright mode

Extend range syntax in CMSH to support Cray-style
hostnames

Tighter integration with CLE (e.g. directly calling HSS)

ntegrate with Cray user environment (compilers,
ibraries, MPI)

mprove integration of power management for
individual components

Test everything at scale
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