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Scale-out and Cloud Infrastructure Management Needs

Traditional HPC cluster * Provisioning & monitoring system for scale-out computing

infrastructures
Multi-tenants HPC * Technical computing capacity to multiple departments,
) projects, and users (multi-tenants)
environment ~ *Self service capability

¢ Elastic Storage Management and monitoring
e Elastic Storage Appliance management and monitoring

Data Management

*V/M, virtual network, & virtual storage management

Cl ou d | nfra structure eUnderlying infrastructure (undercloud) management

eConfiguration management

e Automated cloud bursting capabilities

Ca pa Clty ove rﬂOW eFlexibility and benefits of VMs

. *Multi-tenancy
Blg data clusters eEnterprise class system management capabilities (audit, Role Based Access Control etc.)
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Architecture Overview

IBM Platform LSF Family E"r-”‘":’l'rzi:::i't

IBM Platform Cluster Manger — Advanced Edition
Unified Web-based Interface :

.IBM Spectrum Scale template

IBM Platform LSF template

Suijuoday
pue SuLIojIUOIA|

Infrastructure Management

Mellanox InfiniBand NVIDIA GPUs
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[ Infrastructure Services
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ﬁﬁ‘ TBM Platform Cluster Manager Advanced Edition 4.2

Powerful lifecycle management for scale-out cluster PEL | mme
environments
» Simplified management with cluster template designer !
 Scales from single clusters to complex multi-team '

e nVi ro n m e nts Cluster Template Designer Ad
* Robust, scalable alerting and reporting Prevult Tenplates .
* Automated infrastructure management — one-click cluster i

deployment
 Spectrum Scale cluster support i
 Faster time to cluster readiness e —

Name LSF2

Description ‘An LSF cluster wit at least 1 master See Admin Guide furﬁ

» Unified interface for management and monitoring
* Increased administrator productivity New Templtes

[ NewSewverTemplate
B p
Lg NewScript Template

 Single infrastructure supporting multiple business needs
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Infrastructure at a glance

IBM Platform Cluster Manager Advanced Edition 4.2 root | Log Out | Help ~ | 5 Refresh
Alerts (2) | Mov 14, 2014 11:52:53 EST
[
Dashboard S —
H oo 0 Critical Alerts /& 2Warnings | view Al Alents
o
5 Cluster Templates
§ * Node Provisioning W
o » Alerts -
Resource Reports (¥) Resource Health Collapse all
a () Nodes 0 i0 | show..~
g
g System Node Status Server Assignment Resource | Capacity Node Distribution by CPU Node Distribution by Memory
S B 1 Nodes (0 Servers) By, 0servers
{with node status OK) (with node status OK)
W 100% OK (1) CPUs 2
X e 1000 7o 10000
2 W%  Unknown (0) - P
=] 0% Powered Off (0) Cores ] Zne.5000 =ann0
E ooz [ Py |
x o 1 2 El 4 o 1 2 E] 4 :
Memoi 16GB
;g g S S
E i Management Node
< B Active
0
g () Resource Performance 1
£ > pastisMinutes [+ | [ show. -
= I
o
7} Memory Usage Node Availability Power Consumption
: 1ea 10 1en
] 120 . [ | | 128
w 7 - 1 ! )
> g &0 t se
5 g : [— | £
g an i | | | f
H £ 5
0 Z2 0 az
1137 1138 1141 1143 114 1147 14 1151 11 11m4c 1paz 11=0 I
Taa & MemyUsed aa o a4 Urkrom o oIt . v o mr
[~]

=Single interface for management and monitoring of multiple clusters
=Dashboard provides overview of resources, allocations
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Rackview — graphical cluster overview

2D representation of the data center (racks, nodes)

It allows administrator to quickly examine the status of individual nodes
Admin can drill into node details by clicking the node

Chassis console can be launched from the rack view

Overview of entire cluster at a glance

I  Resources Dashboard [ common Tasks ~

L

@ ciitical Alerts (1) Waming [ viewanaets |

@ Mormal ©) Condensed ) Heatmap CPU Usage [05 S 00 ] | - | | Memory Usage = =3 | - |

ho101 ae ho204 77 hb220 T7
hb203 77 hb219 77
hb202 77 hb218 77
hb201 77 hb217 77
hb232 T hb216 00

U [[rack1 Rack2 Rack3 | Location unspecifiea |

42 hcood =8

41 || npcheac (1) hb215 T~ ho231 7 | noo1 =s

40 hb214 T7 ho230 T7

39 hb213 T hb229 7 | ooz =n
7 38 hb109 [T hb212 77 ho228 T

57 || [notos T hb211 T hb227 T

35 || [noto7 T hb210 M7 hb226 T

35 | [notos a8 hb208 T7 hb225 T

z 3 [notos 27 ] g [no20e 27 nw22e 20

33 || £ [notoa 2] & [nozo7 "7 hw2zz o2

32 || @ [not0s =] § [no20s 27 w222 =2

31 || [not0z2 T hb205 T7 ho221 T

30 |

20|
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Drag and drop cluster builder

Cluster Template Designer Account: AdminAccount

Prebuilt Templates GPFS2
(8] (@) (] (% * e ~ &
¥ AdminAccount
> Server Template Out of the box templates for
ST Platform LSF, Spectrum Scale

¥ Accounts Published
" (GPFS) clusters

¥ My Drafts

¥ Server Template

¥ Script Template
GPFSC_Pre
GPFSC_Install
Secure Network Firewal...
GPFSC_Configure i .
LDAP Client Autofs Set...

postinstallScript

postConfigScript

Layer deployment order

User-defined Variables = System-defined Variables

MName GPF52

Description |Thi5 template deploys a GPFS cluster.

New Templates
[_é New Server Template
\.'__‘" New Script Template
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Managing node personalities

#

Modify Provisioning Template

Name RHEL#&.2-stateful-compute

g ———— —- - Provisioning templates,

Dashboard i image and network profiles
¥ Devices | X B .
- ; Node Name Format @ compmi can be easily managed all
3 | Image Profile | rhelst.2-x86_64-stateful-compute  [+] L
K Chassis through the GUL.
| = Switches | )
i Unmanaged Devices ' Network Profile
| |
{ Licenses | interface | Network Subnet IP Range
"
3 ¥ Node Provisioning i eth0 provision 192168 152.0 192168 152 3-192 168
o — Hardware Profle [T~ Modify Image Profile = |
g Ld Provisioning Templates —
| n Image Profile: rhelse.2-x86_e4-stateful-compute
| o Image Prafiles |
| i W Packages ” Kit Components ” PPost Scripts
{ Metwark Profiles ;
B Network | T ——— Name. hels6.2-x85_64-stateful-compute
ETWOrKS , Description  The rhels 6.2 x86_64 stateful compute image profile  »
n 05 Distributions |
m . .
£ kit Likirarne
1:'! Modify Network Profile 3%
O Resource R = i
wm Des:n:t::: auftcn Provision Method  Stateful Package-based 1
o5 | ¥ Resource 0 Node Type [Gompute Node [=]
E Alert Cn Builtin Ne
3 Trigget 08 Distribution  thels6.2-x86_64
8] n 0S Update [<None=|
{ '.:i:; A I- a,t- Network Interfaces one> [z}
| i PPNCALI 4 network interfaces to the network profile. You must add at least one network interface Disk Pariilion @ yse 0S Default
| [_Add | [ Detete || Modily | ) Use Customized Script
: Interface Network | Subnet IP Range Type Configuration Command Boot Parameters
! (o) ethd provision 192.168.1.. 192.168.1 Ethernet -
T— I — 5

ok || cancel |
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Hardware management and monitoring

* Node detail is monitored with system & performance

*  Management capabilities include: power cycling, firmware updates, OS reboot,
reprovision, synchronize, node LED control, BMC, SSH, VNC console

* Integrated network switch and chassis monitoring

* Integrated Spectrum Scale monitoring

1@) YMC - Mozilla Firefox

Johs

rces

Dashboard
¥ Infrastructure
¥ Networks
IP Pools
Reserved IPs

Licenses
Switches

‘ & 192.168.2,100:3080/ platform/viewgui/cornmon/toWNC.action

Disconnest | options | cliphoars | Revord | Send cirvaitDel | Refrash |

Ii‘ rootBhpc:™

[PootBhpe “]# firefox
-bash: Firefoc: command not Found
“M s
install.los install.log.syslog xcat—bback
s -1

. 1 root root 1692 Jul 29 08:46 anaconda—ks.cfa

. 1 root root 26876 Jul 23 08:46 install.log

. 1 root root 7572 Jul 29 08:45 install.log.syslog
druxr—xr—x 2 root root 4096 Jul 30 11:24 xcat-tbhack
[rootihpc “1+ I

IBEM Platform HPC 4.2

Nodes: List ~

root | Log Out | Help ~ | (3Refresh ~
Alerts (3) | Oct 29, 2014 14:43:56 EDT

| Add | %o Filter ;orr [ Opions |
] ‘ Name 4| Power Status Workload Agent | Total Job Slots | Job Slots In Use | Provision Stat Synchronizati Node Type CPU Usage Free Memory ‘ Node Groups | Tags
i [J bay2node on OK 8 0 defined synced Compute Node 0% 47744 - =
O bay3node on oK 16 0 failed out-cf-sync Compute Node 0% 64000 - Ta.
[] bay4node-test unknown Unavailable 1 0 defined failed Compute Node - - Ta
[0 pokoo? = oK 8 0 provisioned synced Managementi... 1% 44575 - -
a _ m [T>1
Node Name: bayznode
Summary || S-gsigcllee | Jobs || Aleris & Events || Properties
[ Pastisminutes [+ | [ show..~ | 3
CPU Usage Memory Usage Available Swap Space
1o =0 =0
s s & =0
. T 2
g o g = L)
H E £
3 aam 8 aas & 120 L
] £ 3 =
oo 1 t oo d o
1428 143 14 1434 143C 1438 180 ledz
0 oo
1428 143 14W  Le34 143 1438 Leac Leas 1435 1431 1aT L4 Le5r 1435 leal  Les
Login Users Idle Time Load Levels
50 246 10
Lo 5 Lsk o8 =
H H
§ ER b
H £ 3 o
i B o ¥ = L
2 a 2 wan (bd
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Alerts highlight potential issues in the cluster

Fully customizable; alerts can be defined using any monitored metrics
Alert can trigger an automated pre-defined action
Alert history shows the detail of the triggered alert

Jobs

Alerts & Reports Resources

System & Settings

Dashboard
¥ Infrastructure
Nodes

¥ Networks
IP Pools

Licenses
Switches
Chassis
¥ Node Provisioning
¥ Provisioning Templates
Image Profiles
Network Profiles
05 Distributions
Kit Library
Application Templates
¥ Alerts

Resource Reports

|4

IBM Platform HPC 4.2

Alert Policies

Policy Status

Entity Category

|4 4 Displayingl - 20 of 31 j |#]

root | Log Out | Help « | ¢ Refresh ~
Alerts (3) | Oct 28, 2014 14:50:13 EDT

= Filter : off Options

Alert Condition

MNew
[ | name 4| severity
¢ [ 15-minutes Average Load High Critical
[ 1-minute Average Load High Critical
[]  Available Root Disk Space Low Warning
[J Chassis Fan Modules Critical Critical
[  Chassis Health Critical Critical
[J  Chassis Health Warning Warning
[0  Chassis Power Supplies Critical Critical
[ Clock Skew High Warning
[J CPU Utilization High on Manage...  Critical
[ CurrentInput Packet Error Rate High  Warning
(| Current Innut Packet | nss Rate Hinh  Warninn

Policy Name: 15-minutes Average Load High

Disabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled
Enabled

Enahled

Chassis
Chassis
Chassis
Chassis
Node
Node
Switchport

_ Switchnort

Management Node
Management Node
Any Device

Any Device

Any Device

Any Device

Any Node
Management Node
Any Device

Anv Device

It

1-minute Average Load is greater ..

Available Root () Disk Space (MB)..
Fan Modules Status is Critical
Health Status is Critical

Health Status is Warning

Power Supplies Status is Critical
Local Clock Offset (second) is gre
CPU Usage (%) is greater than 70
Current Input Packet Error Rate (%. ..

Current Innut Packet | nss Rate (36

[~]

v Properties

Name: 15-minutes Average Load High

Critical
Disabled

v Rules

Entity Category:

Description:
Node

Scope. Management Node

Modify

Enable

Trigger alert if 15-minutes Average Load on Management Node is greater than 10
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Resource Reporting — Gauge utilization of the cluster
Produce Report b4
= Historical t b ted f T © Spec | i
ISTOrical reports Can be generatea 1or @ Specified amount of ime
2 Hour(s) [=]ago until now.
*  Clust labilit © Spactied cat
US e r ava I a I I y ) Specified dateftime range
Start date/time
*  Clust form d
uster perrormance and usage [2013-02-14 222900 EST
° | . . I . End date/time
Free application licenses RS
Cluster |[PCM [=]
| Produce Report | | Copy to New Custom Report |
() Report (a chart in this case) £
IBM Platform HPC 4.2 root | L
Al
Cluster Availability
Dashboard Resource Reports CLUSTER MAME : PCM  From 2013-02-14 22:29 to 2013-02-
v In|;lajlru:tule ' Produce Report | 15 00:29
odes ——
8| ¥ Networks Name 4 Type Summary
2 1P Pools i @ Free Licenses for Applications Sample Nurmber of free licenses for a specific feature 2 o1z
. I O Node Availability Sample Node availability in the system ﬁ
icenses
ﬂ e — O Node Resource Usage Sample Resource usage trends for selected nodes £ o0
‘g‘ Chassis O System Entitiement Sample Total number of nodes in the system a
¥ Node Provisioning &
= ¥ Provisioning Templates a ’
o Image Profiles -
E Network Profiles E o o om o © o © o
2 0OS Distributions = o T = hsl o it = s
3 Kit Library Py o o o o o o ] =
ﬂ Application Templates I o+ o+ -+ o+ -+ -+ '] ')
E v Alerts Eal Eal — Eal Eal - Eal —
= Alert Policies _ . L
3 Alert History = - al
2 Report: Free Licenses for Applications
E Type Sample
o Summary Number of free licenses for a specific feature
£ Description  Purpose
i This report shows the free license number for selected features over time.
0

Prerequisite
The license must already be added and configured in order for this report to generate.

Data Description
This report displays the free license number for the selected feature over the specified period of time.
To generate this report, the maximum number of features is 10,

Analysis
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Comprehensive HPC Software Stack

. Computing
Systems Platform Cluster Manager — -Ease of Use: web portal
.Customizable: admin productivity

Management Advanced Edition .Faster time to system productivity
.Robust monitoring
Application PE Runtime Ed .Optimized Parallel Runtime
) .Optimized LAPACK and ScalPACK libraries
Runtime ESSL / PESSL -User controlled workflow support
Development PE Developer Ed .Modern application development environment
d .. using Eclipse
Productivity XL Compiler .Performance analysis tools to help analyze
applications
.Optimized compiler for Power Power Systems™ S824L
Workload Platform LSF .Optimized utilization of resources @
-Policy, energy and resource aware scheduling Power Systems
Management -Robust add-on features Y
Data Spectrum Scale .Scalable/reliable storage for parallel filesystem @
(GSS) Mellanox
Management HPSS ILM for transparent migration of data from NVIDIA.
TSM storage to tape and back
Application Platform Application Center Simplify job submission for repeatable
) Iatf workload: customization
Environment Platform Process Manager Customizable

.Faster time to system productivity Power Systems S822L
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IBM Parallel Environment

High Performance Execution Environment to Take Full Advantage of
Scalable Compute Resources

SN

S
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IBM Platform LSF

e Advanced, feature-rich workload scheduling
Most Complete e Robust set of add-on features
e Integrated application support

e Policy & resource-aware scheduling
Most Powerful e Resource consolidation for max performance
e Advanced self-management

e Thousands of concurrent users & jobs
Most Scalable e Virtualized pool of shared resources
e Flexible control, multiple policies

e Optimal utilization, less infrastructure cost
Best TCO e Better productivity, faster time to result
e Robust capabilities, administrative productivity

OpenPOWER'
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IBM Platform Application Center

* Increase user productivity with browser based access for job
submission, management

* Capture best practices with guided submission (templates)
* Enable access via mobile devices with web services

Support for 2D/3D remote visualization

W
,,.—vM?‘l)’ ‘u
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< Process Manager: Flow Manager
File Yiew Flow Job Window Help

= ﬂ a E“@‘ﬁd
o= ] Isfadmin
9 [ aiwang

¢ 3 OynamiciOn Hald)
[ 7260{Running) :
o= [ Example_testflow(On Hald
3 MainFACH Hald) z]
3 Mainsimion Hald)
3 Presuta(on Haldy :_
3 UnitFA{On Hald)(Published £
3 Unitsim{On HoldhiPublished | 5
] agels 4
3 parentvarja(On Haldy
o= 9 rerunRunning(an Hold) E
3 rerunRunning2 (on Hold) ||
o 3 adhaoc 4

By User | By State | By Event N [@ Flow- - giwang:Dynamic<7860> [1]

¢ 3 User h
o ] georgeg I I [

Join the conversation at #OpenPOWERSummit

Platform Process Manager Flow Editor

* Intuitive drag-and-drop interface

Creates self-documenting flows

Support for sub-flows, job arrays
Rich error-handling / retry capability

Save workflows in XML format
Publish flows directly to Flow Manager

Platform Process Manager Flow Manager

* Manages multiple flows for multiple users
and groups simultaneously

* Monitor workflow execution graphically

* Trigger flows automatically through calendar
events, the flow manager or the command

line.
OpenPOWER'



Genomic medicine — reference architecture

http://www.powergene.net

w
£ : i Personalized
O — Genomics Translational . .
= Medicine
o
I
T RppCenter ‘
%)
il
&)
< Application & Workflow File & Database | Visualization ‘ ‘ System & Log ‘
E ;
30
g—.
@] ﬁ ﬁ ﬁ
O w g Data ( Spark Cluster ( Openstack l Docker
o)
o
) I
@]
@ SSD/Flash ‘ FC/IB Attached ‘ Low-cost Storage‘ HA/DR Storagq| Cloud Storage H

Join the conversation at #OpenPOWERSummit
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Links

IBM Platform Computing product information
(https://ibm.biz/BdXBDR)

Service Management Connect — Technical Computing
Community (https://ibm.biz/BdFr8R)

IBM Knowledge Center (https://ibm.biz/BdXBDX)
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Contacts

Development Manager: Jing Li (jingili@cn.ibm.com)

Product Management: Mehdi Bozzo-Rey
(mbozzore@ca.ibm.com)

Product Marketing: Gabor Samu (gsamu@ca.ibm.com)
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Q&A

Join the conversation at #OpenPOWERSummit
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