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Legal Disclaimer
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to any intellectual property rights is granted by this document.
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Agenda

e Cray Cluster Supercomputer Presentation

> Why Cluster Supercomputer

> Cray Cluster CS300-AC™ Air-Cooled System

> CS300™ Cluster Building Block Platforms

> Networking and Interconnect

> Cray Cluster Software Stack and ACE™ Management Software
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Cray Computing Solutions S

Cray XC30 Series: Scalable Performance

Scalability Focus
(Tightly Integrated Solutions)

Cray CS300 Series: Flexible Performance

Industry Standards Focus
(Highly Configurable Solutions)
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CS300-AC™ Cluster Supercomputer

° \
\

e Highly Configurable System Architecture

e Cray Solutions Architects work with
customers to tailor systems to customer’s
specifications

e Purpose designed leveraging best-of-
breed open standards technologies

e Designed from ground up to be a scalable
HPC system

e Air-cooled energy-efficient design

e Shared cooling & power infrastructure to
save power

e Complete turn-key system with integrated
HPC software stack powered by ACE

e Powerful but easy to manage cluster
management software suite

e Reliable and Serviceable

e Designed with hot-swappable, redundant
FRUs to maintain a low MTBI
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Advanced Cluster Engine™ (ACE)

Management Software

ADVANCED CLUSTER ENGINE™

Easy-to-use Remote System Control Manager with CLI
and GUI

Delivers a reliable, highly available architecture
supporting multiple network topologies

Complete SW suite to include Network, Server, Cluster,
and Storage Management

v" Highly scalable, stateless management
v No single failure point in the management stack

v' Can manage heterogeneous nodes with different OS
stacks

v' System power and temperature monitoring
v Version control with ability to rollback changes

v" Ability to export, import system configurations and
images

v" Ability to detect HW, fabric topology configuration
errors
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Cray CS300-AC™ System Architecture ==AY
Scalability & Reliability SO

\

Management
Servers

M Active/passive
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Cray CS300-AC™ System Architecture ANy

InfiniBand Fabric Management

Support for multiple Topologies
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48GB/sec

48GB/sec

Scales from hundreds to thousands of
nodes

Single Rail and Dual Rail Fat-Tree
Distributed Core

Large Director Class Core

2-D and 3-D Torus

Single and dual rail

Distributed IO

Hybrid Topologies

Large Edge

Inverted Tree

3-D Torus + Tree



Cray CS300-AC™ Building Block Platform ==AY
Next Generation, Cray GreenBlade™
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e Simple.
e Singular focus in designing the best
HPC-optimized building block

e Simple and reliable platform-level
management appliance (ISCB)

e Flexible.

e Two motherboards & two chassis form
factors with modular blade options.

e Support for multi-vendor accelerators

e Reliable.

e All serviceable FRUs are redundant &
hot-swappable

e High MTBF compute nodes for
maximum system reliability
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Cray CS300-AC™ Building Block PO
Platform Simple. Flexible. Reliable. R

Compute Blades
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Cray CS300-AC™ Building Block
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Platform System Boards

Design optimized for Compute platform

Support for 2x Intel Sandy Bridge EP CPUs
Support for 8x DDR3 1600MHz memory modules
Access to up to 56 PCle Gen3 lanes

— 3x PCle Gen3 x16 expansion slots

Option for on-board PCle Gen3 QDR/FDR IB

Hybrid Boards

Design optimized for Hybrid platform

Support for 2x Intel Sandy Bridge EP CPUs
Support for 16x DDR3 1600MHz memory modules
Access to up to 72 PCle Gen3 lanes

— 4x PCle Gen3 x16 expansion slots

Option for on-board PCle Gen3 QDR/FDR IB
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Cray CS300-AC™ Building Block
Platform Compute Board Design
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Cray CS300-AC™ Building Block
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Platform Hybrid Board Design RR
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Cray CS300-AC™ Building Block cRas
Platform Compute Blade Servers SO

\

e 0.5RU effective density !

Compute Blades

e Supports Intel Xeon E5 Sandy
Bridge CPUs (lvy Bridge in 2013)

e Supports up to 128GB DDR3
1600MHz system memory

e Integrated PCle Gen3 QDR/FDR
IB (optional)

e PCle Gen3 x16 expansion slot

e Support for one internal 2.5” HDD

e 1RU effective density Hybrid
Blades

e Host + Expansion Blade
e Supports 2x nVIDIA Keplers
e Supports 2x Intel KNCs
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Cray CS300-AC™ Building Block PO

Platform Service Hybrid Servers SO

\

e 2RU effective density

e Service Node w/ expanded IO + 3x 3.5” HDDs
e Up to three 3.5” SATA/SAS HDDs
e Up to four PCle expansion slots

e Ideal as a GW/Login Node

e Service Node w/ expanded IO + 6x 2.5” HDDs
e Up to six 2.5" SATA/SAS HDDs
e One DVD ROM Drive
e Up to four PCle expansion slots
([

ldeal as a Management/Boot Node

e Hybrid Node w/ 4x Accelerators + 2x 2.5” HDDs
e Uptotwo 2.5" SATA/SAS HDDs

e Up to four nVIDIA Keplers(K10 or K20) or Intel
KNCs

Cray Inc. - CUG 2013 @



Cray CS300-AC™ Building Block Platform ==AY
GreenBlade™ Subrack, SR5000 Chassis SON

\

e SR5000 Chassis supports either:
> 10x Compute Blades
> 5x Hybrid Blades
e Compute Blades are 0.5RU 2P x86 servers

e Hybrid Blades are 1RU 2P x86 combined
with either 2x NVIDIA Keplers or 2x Intel

KNCs
| e Three hot-swappable, redundant Cooling
SRR Fan Units
I e Up to four hot-swappable, redundant
= = = 1630W PS

e Can support one or two redundant iISCB
chassis managers

Cray Inc. - CUG 2013



Cray CS300-AC™ Building Block Platform ==AY
GreenBlade™ Subrack, SR8000 Chassis SO0,

\

e SR8000 Chassis supports either:

> 16x Compute Blades

> 8x Hybrid Blades

> 4x double-wide Service Blades

> 4x double-wide Hybrid Blades
e Compute Blades are 0.5RU 2P x86 servers
e Hybrid Blades are 1RU 2P x86 combined

with either 2x nVIDIA Keplers or 2x Intel
KNCs

e Double-wide Service Blades are 2RU 2P x86
servers

e Double-wide Hybrid Blades are 2RU 2P x86
servers with either 4x nVIDIA Keplers or 4x
Intel KNCs

e Six hot-swappable, redundant Cooling Fan
Units

e Up to six hot-swappable, redundant 1630W
PS

e Can support one or two redundant iISCB
chassis managers

Cray Inc. - CUG 2013



Cray CS300-AC™ Building Block PO
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Platform Cooling « o

\

e Closed-Loop Cooling System
» 3x Cooling Fan Unit (CFU)

» Each CFU has two, redundant
120mm x 120mm x 38mm fans

» CFU LED: Green for normal and
Amber for service

> 1ISCB can dynamically control
the fan speed or set static
speeds

> 1SCB monitors sensors to
dynamically change fan speeds
to maintain optimal operating
temp

Cray Inc. - CUG 2013



Cray CS300-AC™ Building Block PO

Platform AirflowManagement S0

\

e Sub-Rack has built-in air shutters
that open/close when blades are
inserted/removed

e Each CFU cools a zone in the
subrack

Cray Inc. - CUG 2013



Cray CS300-AC™ Building Block

Platform Power

e Designed specifically for the Cray
GreenBlade™ Platform

> Designed to support 5+1 load-sharing
design

Wide 200-277V AC input range
1630W Gold-rated Power Supply
Typical efficiency(50% load) of 93%
Average efficiency of 92%

V V V V

e Designed to meet future RFQ

requirements

e Designed to meet stringent SEMI F47

and CBMEA requirements for power

sag/surge

\%@W
~
Certification Result

FCC Part 15 Subpart B, Class A Compliance
CE/EMC Directive: 2004/108/EC  |Compliance
UL 60950-1 Recognized
IEEE Std. 519-1992 Pass

SEMI F47-0706 Pass
V-3/2012.04 Class A, V-4/2012.04 [Compliance
CBEMA Pass

Cray Inc. - CUG 2013
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Cray CS300-AC™ Building Block PO

\

Platform Management oS

\

e Designed specifically for the
Cray GreenBlade™ Platform

e Common interface to all GreenBlade™
product series

SERIAL PORT

e ARM-based appliance running
embedded linux
Node health monitoring

Supports concurrent console sessions
to each node (terminal concentrator)

Reliable power control
Active dynamic fan control
Power monitoring

Dedicated powerman/conman
interface

GPU/MIC power control

GREEN STATUS LED
RESET BUTTON
RED STATUS LED

Y

NETWORK PORT

A\

vV V V V

Y

e Can easily upgrade features
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Cray Focus Areas
Supercomputing and Big Data

The Missing
Piece is Here! Supercomputers

Highly Configurable Highly Integrated
Solutions Solutions

Storage and
Data Management
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Cray Cluster
/ Software Stack
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Sr. Director
Software Engineering
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cContents

* Cray Cluster Software Stack Components

* ACE Detalls
v’ What is ACE?
v' Total Cluster Management Solution
v' Scalability and Reliability
v" Architecture
Features, Benefits
Components
Data and File Systems
Interfaces
ACE-Managed Obijects
ACE Clusters
Server, Co-processor, Cluster, System Management
Configuration and Miscellaneous
Network Management
Job Management
Plugins
* ACE Demo System

ACE

ADVANCED CLUSTER ENGINE™

ANANANA N Y N N N NN
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Cray Cluster Software Stack cRasy

Components

The Essential Software and Management Tools Needed fo Build a Powertful,
Flexible, and Highly Available Supercomputer.

Cluster Management &
Resource Managers- Monitoring
Tightly integrated
operating| NG E

m Systems Advanced Cluster Engine Debuggers
Resource idb, pgdbg, gdb, GDB UPC,

Managers Suse. Compilers Allinea DDT
L&A, Cent
LSF, PBSFro, R centos _ Intel, PGI, GNU

MOAB

Performance Analysis Other Utilities
valgrind, sysstat,
fofop, htop

Programming Models collectl, HPCToolkit, PPV, Libraries
OpenMP, MPI, CUDA, PAPI, PDT, TAU, perf, Intel. AMD. GNU.
OpenSHMEM, pthreads, Open/SpeedSho, ’ ] ’
pUPC, Perl, gyfhon i P A, (A Environment Software

Environment Modules
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What is ACE? ==?Y~

Cray Advanced Cluster Engine™ Management Software \

ACE stands for Advanced Cluster Engine ™, which is a Cray Management Software
designed from the ground up fo provide a highly-available, scalable, lights-out, remote
management system, fo obscure the complexity of a large HPC cluster; and to make

managing ten thousand nodes as easy as managing one.

Complete = ePerformance - ACE transforms state of the art
management commodity hardware into a unified complete HPC

eScalability - ACE enables simple common
management, monitoring, administration, and operation
of HPC clusters with 10 to 10,000 nodes.

SUB-MGMT

ES eReliability — ACE provides a highly-available, scalable
HPC cluster. ACE maintains the state of the clusterin a
fault tolerant management database.

COMPUTE NODE GROUP eFlexibility — ACE's Dynamic Cluster Provisioning allows
multiple clusters to share the physical resources

Cray Inc. - CUG 2013



Cray Advanced Cluster Engine™ (ACE)
Management Software

Server Management

Configure & Manage

(Provisioning, BIOS)
Report

Storage
Scalable Root File System

High Bandwidth to Secondary

Storage

[ O —

DVANCED CLUSTER ENGINE™

C

GUI and CLI
* View/Change/Control
* Monitor Health
* Plugin Interface

Cluster Management
Job Management
Provision & Partition
Configure Monitor & Report
Resource Management/Scheduling

Report

Network Management
Configure & Manage
Error Detection & Recovery

‘e ACE Devel Cluster

===

Mornitor  View Actions Help

s switch | 3¢ Ethswi [ severs 13 @ Cluster | U Racks| (8 SGEH | 3 SGEQ | 3 SGE Jo | (st Plugins| — O
DS ADD N
Name = | Type | u | N | Gp |Rack | st.ug | Blade | Host | Mett | Netz |~
server-0001  management 1 1 1 1 1 1 phacten] © ©
sever-0002  management 1 2 1 1 1 2 phaeton2 @ @
server-0004 compute i 4 i 7 1 2 prod-0002 (<] =)
server-0005 compute 105 1 1 2 3 prod-0003 @ O
server-0006 compute 16 1 71 2 4 prod-000¢ O O
server-0007 compute 107 1 71 2 5 prod0005 @ @
server-0008 compute 1 8 1 71 1 abe0O)l @ @ -
< n ] ’
(E Console 7 . & progress| BBl B~r5-=0)

@ connected to server-0001

( _\

'+, ACE Devel Cluster == =]
Monitor View Actions  Help

e switch &2 Ethswi | @ Servers| W Cluster || Racls | ) SGEH | () SGEQ | ) SGE o | (: Plugins| = ©1
DAL S| AT

D)
L)
890800000000

switch-0002 1 2 1
O ]

| % Ports on switch-0001 J

Port Rate (Gb/s) MRate (Gb/s) Stat | Connected To. I-
ort |  Rate (Gb/s ate (Gb/s] ate =
| Name [0 [ Reck [ stetu= |

1 40 10 @ uw server-0003 1 7 1 -

(E Console 5 & progress| BE#E-5-=0)

@ connected to server-0001

‘s, ACE Devel Cluster
Monitor View Actions _Help

==]G=]

e suitch (s Ethswi @ Servers [ Cluster &3

Q Rackﬂ B SGEH)-&} sGEQ]‘;z} SGEJﬂt.,_ Plugins| = O

PBW X[~
Name | Description | kemel | w1 | w2 | w3 |
abc System dlusterfor graup servers 26320864 100391 1021391 102391 =

System clusterfor group servers 2. 64 1020347

1021347 1022347
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Cray Advanced Cluster Engine™ (ACE) cRAaYY

* Diskless/Stateless Operation \
— Simplifies System Administration
— Improves Performance
— Multi-Level Cached Root File System
— Does not require a Light Weight Kernel
— Local Storage also Supported
— State maintained in two HA management servers

*  “Instant” Provisioning
— Multiple Logical Clusters
— Multiple OS Configurations

— Provisioning Time = Reboot Time = Less than 10
minutes

- == ¢ Configuration Management
S ——— e — Multiple Revisions with Roll-Back Capability

— Rolling Upgrades on Individual servers between jobs

Cray Inc. - CUG 2013 @



Cray ACE™ System Architecture ANy

Scalability & Reliability

Management
Servers

M8 Active/passive

Sub-Management Redundant PAIR

Servers

Active/Active
Redundant Pair

)
|
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Management

10 GbE (Operational)

1 GbE (Operational)

1 GbE (Management )

External Network /
<1OGbE/
N\ 1\
Login Nodes
Global Storage \
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Cray ACE™ Software Management
Features AN,

ACE’s Scalable Hierarchical :
Architecture Provides the Following
Services:

Complete
management

suite * Provisioning
| . * Launching
——r * Scalable File Services

~

UB-MGMT

* System Management

* Server Management

* Network Management
* Cluster Management & Monitoring
* Storage Management

Cray Inc. - CUG 2013 @



Cray ACE™ Software Management c':'?Y\‘
Features :

* Provisioning
- Supports partitioning a
Supercomputer into multiple logical
ACE computers
Advanced Cluster Engine - Maps logical computers (clusters)
onto servers (nodes)

- Supports multiple independent OS
configurations, each with up to 10
revisions and rollback capability

- Manages and monitors logical
computer (cluster) status

- Integrates Supercomputer status into
the management system

prod-0001
prod-0002
prod-0003
.3 prod-0004
it test-0001
test-0002

i
L |
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Cray ACE™ Software Management

Features

GRIDE Ly oinE®

~ ) Network

Physical w oo
Resource oA Block

Device

server i client
daemon daemon .

* Launching

- Jobs
- Job environment configuration

- Job pre- and post-processing

Scalable File Services
- Root File System
- Supports scalable root file
systems for diskless nodes
- Integrates server status into
management system

Cray Inc. — CUG 2013



Cray ACE™ Software Management

Features

Active/Passive

“‘mgmt1”

/ha_cluster

DRBD Sync

* System Management

CRANY |
\

- Management of overall system

configuration
- Redundant Management Servers
- Automatic failover

‘s, ¥treme-X Sandy Bridge Benchmark Cluster
Meonitor  View Actions Help

[(==]=]

-’&.I Switches (-’}.I EthSwitches (ﬂ Servers 4

ES C|usters] W Racks] i SGE Hostﬂ 17} SGE Queueﬂ &34 SGE Jobs | L Pluginq

=0

3 AHH RN ET

MName - Type M
server-0001 management 1
server-0002 management 2
server-0003 compute 3
server-0004 compute 4
server-0005 compute 5
server-0006 compute 4]
server-0007 compute 7
server-0008 compute 8

T e N — | —

S..U# | Blade Host MNetl

ra |

ExBEREER

ospreyl

osprey2
rhia2-0001
rh62-0002
rhia2-0003
rhia2-0004
rhia2-0005
rh62-0006

[ W T SO YR MR
e o OO O

Met2

eoCOoOCOCOR

State

disc...ted
active
active
active
active
active

active

BIOS

SE5C600.

SE5C600...
SE5C600...
SE5C600...
SE5C600...
SE5C600...
SE5C600...

2011}

/2012)
/2012)
/2012)
/2012)
/2012)
/2012)

291000 H

2.10.700
2.10.700
2.10.700
2.10.700
2.10.700
210700~

(E Console 22 ™ & Progresq

Be bt B~ri~=0|

@ connected to server-0001
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Cray ACE™ Software Management RSS!
Features PN,
Active/Passive * System Sub-Management '
- Management of sub-management

groups

- Redundant Sub-Management Servers
(standard diskless compute nodes)

- Automatic failover

SMN SMN
“sysgrp-0001” “sysgrp-0002”

Active/Active

Cray Inc. — CUG 2013



Cray ACE™ Software Management \
Features RN

* Server Management
- Automatic discovery of server hardware
- Remote server control (Power On, Off, Cycle)
- Remote server initialization (Reset, Reboot, Shut Down)
- Scalable, fast, diskless booting for large node count systems
- Server redundancy and failover (management & sub-management)
- Integrates server status into management system

—r=r)
s, 4.—- -—
Monitor  View  Actions  Help —
Yiew/Edit Server

‘s, Xtreme-X Sandy Bridge Benchmark Cluster g

-Wk Switches M‘S EthSwitches (ﬂ Servers I3 w C\u;ters} D Racks} % SGE Hosts} @ SGE Queues} Li'} SGEJobs} & Pluginq
i@ server-0005 il
AR
~ Basic ~ BIOS Properties
Name - | Type | N | Grp | Rack | Sl..U= | Blade | Host | Netl | Net2 | State | These parameters are basic to the definition of a server, BIOS properties of the server (* indicates difference from global compute server
server-0001 management 1 1 1 3 ospreyl -] 2] O acive  SEBCE pame: cerver-0005 reference).
server-0002 management 2 1 1 2 osprey2 -] 2] O disc..ted Type: compute *Vendor:  Intel Corp.
server-0003 compute 3 1 1 20 1 th62-0001 [£] a @ active  SESCE 5 : *Version:  SESC600.86B.01.02.0003 022820121335
tate: 13 (active) =
server-0004 compute 4 1 1 20 2 rh62-0002 Q (2] @ active  SESCE *Revision: 4.6
server-0005 comp( - . L 3 ® SESCH *Date: 02/28/2012
View/Edit Server Cluster: 162
server-0006 compl ‘ / Q rh62-0004 e o O active  SESCE  Host: £h62-0003 [ Set as global compute server reference
server-0007 comp! rh62-0005 -] 2] @ active  SESCE ~ CMOS Properties
server-0008 comp é” RebOOt SeNers rhi62-0006 Q (2] @ active SESCE ~ Group CMOS properties of the server (* indicates difference from global compute server
_— Group parameters of the server. reference]. L
El Consale 52 E & Progre & Shutdown Servers Ei !l Group 1 *CMOS: 000000£5 80522174 02££££41 212900=0
28 808240£0 21b60000 10280088 92245506
© connected to server000L - Power On Servers Ub29££EE 205180df 0bcl0000 00000000
~ IB Network

00000000 00000000 00000000 0OOOO0O0O

Power Cycle Servers
Power Reset Servers
Power Off Servers
Change Server State
Identify Servers

CIEERT

Cray Inc. —

IB Metwork parameters of the server.
Port1: HCA1, port1-> switch-0001, port3

~ Ethernet Network
Ethernet Network parameters of the server.

CuUuG 2013

00ooonoo 00000000 00000000 00000000
00000000 00000000 00000000 00000000
00008000 00000000 00000000 O0000000
oooa

[ Set as global compute server reference

~ HCA Properties

HCA properties of the server (* indicates difference from global compute server
reference).




Cray ACE™ Software Management

Features

*  Network Management

View/Edit Fort Farameters

Validates network topology

Monitors switches and cables
Notification of mis-connected and slow links
Route around network failures on dual-rail management networks

| ® Switch switch-0001. port 33

Connected To:  server-0019, HCAL, port1

~ Basic

These parameters are basic to the definition of ports on a switch,
Id: 33

Switch: switch-0001

State: 2 (misconnected)

Rate: 40 Ghby's

Measured Rate: 40 Gb/s

~ All Properties
All port properties,

‘s, Xtreme-X Sandy Bridge Benchmark Cluster
Monitor  View Actions Help

===

@; Switches £3 . ¢ Ethswitches| (8 Servers| 97 Clusters| (J Racks| (& SGE Hosts| %) SGE Queues| & SGE Jobs| (s Plugins|

BABHS[E" -0

Name “|  Subnet Rack Slot/U#

switch-0001

GUID

0002<903005b5b80

State

switch-0002 1 2 25

0002c90200430788

1000000000000000000;;
:000000000000000000

¥ Ports on switch-0001

Connected To e
Port a Rate (Gb/s) MRate (Gb/s) State
Name Rack Slot/U#

30 40 0 L] down server-0032 1 10
31 40 56 9 up server-0033 1 5
32 40 56 Q up server-0034 1 5
33 ® server-0019 1 5
40 40 <] up switch-0002 2 25

35 40 40 (<] up switch-0002 2 25 H
40 40 o up switch-0002 2 25

-

Gufllef B-ri~-=0)

(E Console 22 & Progresq

ACFlan Cancnle

dest_id =19

@ connected to server-0001

dest_port=1
id =33

mrate = 40
rate = 40
slaves = [ ]
state = 2

type = 'server’

Cray Inc. —
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Cray ACE™ Software Management \
Features RN,

* Monitoring (Server/Sub-rack)
- CPU temperatures
- Power
- Fan Speeds

“ace temps” command on management node

susan. kraus@espreyl:~ EI@
File Edit View Options Transfer Script Tools Window Help
Prs - host < Alt+ R n Ed 3 & | =
susan.kraus@ospreyl:~ ig % E;l -«‘f;l ﬂ Enter host <Alt+R: -3 [ 4% % =) 2y % ' LT =
File Edit View Options Transfer Script Tools Window Help «” susan.kraus@ospreyl:~ X b
Er R | E;' 2] ¥ Enter host <Alt+R> B % = g = % ' @ [susan.kraus@ospreyl ~]3 ace temps -
5 server Host Temps
) kraus@ 1 x l server-0003 rh62-0001 30750 31 26 28 31 27 29 31 31 28 26 35 29 29 25
- susan.krausfosprey L server-0004 rh62-0002 33 28 30 30 32 28 29 31 33 29 30 30 31 33 29 29
server-0005 rh62-0003 32 27 31 30 28 28 26 36 32 35 26 34 30 33 35 33
[susan. kraus@ospreyl ~]$ telnet 10.10.0.13 7000 server-0006 rh62-0004 29 24 29 35 27 33 28 34 31 33 30 30 25 30 31 29
Trying 10.10.0.13... server-0007 rh62-0005 28 29 25 30 31 25 28 26 36 40 28 33 30 28 26 29
Gomeced 1o 10.105.12 overee e nnBanlninly s
i Al server- r =
Escape character is "Al". server-0010 rh62-0008 22 24 27 25 31 26 31 28 28 31 30 27 33 30 20 32
i5Ch status server-0011 rh62-0009 31 33 23 25 28 28 36 31 33 33 36 32 28 30 27 21
Node: 01 02 03 04 05 06 07 08 00 10 server-0012 rh62-0010 35 31 27 28 32 31 29 33 33 34 27 29 28 36 26 29
Power: ® R & w2 % % % % server-0013 rh62-0011 32 31 26 27 22 31 24 30 30 26 29 30 30 30 32 30
TDLED: server-0014 rh62-0012 35 25 28 28 31 30 26 31 33 31 26 32 34 27 28 32
console: server-0015 rh62-0013 33 28 28 26 31 28 30 35 27 33 32 30 32 33 31 28
B LSS S a cveame megmd B R B RBRBRNENELLRY
fipis server- r —
Temp "C: 48 47 43 43 43 43 43 43 43 48 server-0018 rh§2-0016 33 27 26 29 31 23 28 34 34 28 29 39 34 27 33 30
i server-0019 rh62-0017 27 31 35 27 27 23 27 27 26 26 31 31 27 27 28 26
PsU: ol 02 03 04 Total server-0020 rh62-0018 33 29 26 24 28 29 26 28 31 28 32 24 26 27 31 23
Power : on on on of f server-0021 rh62-0019 33 21 24 26 25 28 30 38 31 32 32 27 28 33 28 21
Status: ok ok ok server-0022 rh62-0020 29 20 27 24 27 28 23 25 26 29 29 26 32 30 31 23
Temp: 21°c 21'c 22'C server-0023 rh62-0021 29 30 26 28 28 25 31 31 31 34 33 28 29 30 28 25
Fan: 3200,5056 3424,4928 3200,4800 server-0024 rh&2-0022 37 29 29 30 29 28 32 32 35 33 29 32 38 31 33 28
12v: 264 304 26A 824 server-0025 rh62-0023 32 31 27 27 32 30 30 29 33 32 28 34 33 26 28 29
AC In: 201v 201V 201V server-0026 rh62-0024 31 28 34 27 28 25 24 31 33 34 37 35 37 33 30 30
watt: 348w 388w 352w 1088w server-0027 rh62-0025 27 29 25 32 30 26 26 31 34 29 30 33 28 33 25 31
server-0028 rh62-0026 33 27 28 24 27 21 30 30 27 27 30 32 33 31 29 27
CFU: 01 02 03 server-0029 rh62-0027 30 28 24 26 24 26 29 33 34 25 26 29 29 30 26 27
status: ok ok ok server-0030 rh62-0028 27 28 36 27 23 26 30 27 20 29 30 28 32 35 30 29
Fanl: 5850rpm  5775rpm  5781rpm server-0031 rhe2-0029 27 31 19 26 30 31 31 32 30 36 32 25 26 30 19 28
Fan2: ©€271lrpm  6323rpm  6264rpm server-0032 rh62-0030 22 23 19 24 23 24 21 21 26 24 34 25 22 26 22 27
. puty: 100% 100% 100% |”|
o] |
1:3:1-1s5CB> =
Ready ssh2: AES-256-CTR 30, 13 30 Rows, 94 Cols  Xterm CAP NUM

“status” command on iSCB

Cray Inc. - CUG 2013



Cray ACE™ Software Management SR
Features P

’ Network Management (InfiniBand and Ethernet) ‘
Automatic discovery of interconnect hardware
- Redundant paths and networks (dual-rail
optional)
- Failover for dual-rail networks

Integrates network status into management
system

* Storage

- Supports Lustre, NFS, Panasas
- High bandwidth to secondary storage

Cray Inc. — CUG 2013



Cray ACE™ Software Management

Benefits )

ACE » Hierarchical management system

ADVANCED CLUSTER ENGINE"™

-  Diskless/Stateless Computing
~ Environment

» Reduced System Administration

Cray Inc. — CUG 2013



Cray ACE™ Software Management =R
Benefits SO,

« Hierarchical Management System \

— Hardware scalabllity through the use of sub-
management servers

— Management scalability through dynamic provisioning
of cluster images — if you can manage a one-node
system, you can manage a 10,000-node system

Redundant
Management

InfiniBand (Computing)

w10 GbE (Operational)
———— 1 GbE (Operational)

1GbE (Management)

Sub-Manag|

Cray Inc. — CUG 2013



Cray ACE™ Software Management

Benefits

Diskless/Stateless Computing Environment

Dynamic provisioning of OS and run-time environment
Scalable network booting

Ability to use a full kernel and OS without requiring a large amount of
memory on each node

Removes need for local hard drives, reducing MTBI for the compute node

Reduces complexity of managing and synchronizing thousands of states at
the compute node level

Scalable access to root file system using a network block device

> Only required files and data are pulled from the management servers,
and sub-management servers cache all required data

Cray Inc. — CUG 2013



Cray ACE™ Software Management ANy

Benefits .

* Reduced System Administration
— OS, run-time, and support programs all stored in one location
> Streamlines system administration
> Minimizes security risks
— System Administration time is not impacted by the number of nodes

— Revision system allows sys admin to quickly provision nodes with different
OS and run-time environment

‘s, Xtreme-X Sandy Bridge Benchmark Cluster EI@

Monitor  View Actions Help

* Switches (* EthSwitches (a Servers (w Clusters 3 O Rackq % SGE Hostq '\\_2} SGE Queueq {Q} SGEJobq Ly Pluglnq D w 4 | @'—E =
Mame - | Description | Kernel | 1P1 | Pz | 1P3 | P4 | Rev | Revs | Hosts| State =
centb2 centosb-2 basic image 2.6.32-2..6.x86_64 1010.3.227 0.0.00 10123.227 0.0.00 1 0 @ reaq
prod Systern cluster for group servers 2/6.32-2..6.x86_64 1010.3.59 0.0.0.0 10123.59 0.0.0.0 1 1 1] @ r
rhisl rhelb-1 basic image 26.32-1...x86_64 10103171 0.0.00 10123171 0.0.00 1 1 0 @ reac”
rhi2 Systern cluster for group servers 2/6.32-2..6.x86_64 1010.4.28 0.0.0.0 1012.4.28 0.0.0.0 1 1 31 D rea
26.32-2..6.x86_64 1010.4.84 0.000 10124384 4 = e rea
ssdfs System cluster for group servers 26.32-2..6.x86_64 101032115 0.0.0.0 10123115 0.0.0.0 1 1 1 @ reac -
4| 1 | S
@ Hosts on rh62ldap (PR el I T SN || A Revisions on rh62ldap S 5 b P x|
Mame = 1P1 P2 | w3 | 4 | Rev | Date ~| Run | Description | state | c/o |
rh62ldap-0001 10.10.4.84 0.0.00 1012.4.84 0.0.00 4 2012-10-26 11:53:08 5 Checkin revisio 9 r.y
2012-10-26 11:33:05 4 Checkin revisio @ a.e
2012-10-25 16:52:27 3 Checkin revisiol 9 r.y
2012-10-2512:02:53 2 Checkin revisio Oy
2012-10-25 09:55:21 1 s L
4| 1 3 4 1 3
= Console | & Progress 57 % 7 — 0O
Mo cperations to display at this time.

@ connected to server-0001
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Cray ACE™ Software Management

Components

Redundant
Management

-;'/Q

N\

Core Management
Network (1GbE)
- N

Cray Inc. — CUG 2013

®e
CRANY |
i

° \
\

* Daemons \

- ACE Daemon (aced) runs
on Management Server

- ACE Server (ace_server)
runs on sub-management
and compute servers.

° Data

- ACE database and
“/ha_cluster” fault-tolerant
file system on Management
Servers

- ACE database on Compute
Server (reduced,
synchronized copy)



Cray ACE™ Software Management

Data and File Systems

‘mgmt1”
= "

w
o
SERVICE SERVICE

PAGE CACHE PAGE CACHE

FILE SYSTEM ? FILE SYSTEM

o= RAW DEVICE RAW DEVICE
D! —=3 BD
e _ NETWORK STACK METWOREK STACK -

I¥O SCHEDULER i’{ 1/0 SCHEDULER
DISK DRIVER MIC DRIVER MIC DRIVER DISK DRIVER
5] i ) ;

L ]

* Management Servers

- ACE database
> System Configuration
> Server Configuration
> Cluster Configuration
> Network Connections

» Status of Servers, Switches,
and Ports

- /ha_cluster file system

> Fault tolerant with HA
configuration

» DRBD Sync

» Cluster storage (/home and
/global)

Cray Inc. — CUG 2013



Cray ACE™ Software Management
Data and File Systems

°* Compute Servers — ACE Database
- ACE Database
» Reduced synchronized copy

» A subset related to only that Sub-Management
Server’s group

Cray Inc. — CUG 2013



Cray ACE™ Software Management

Interfaces

ACE™

Command Line Interface

:unn.haus@ospwl‘,u
Fie Edt View Opbors Tancler Seipt Took Vindow Hep

&Jmm;ﬁﬁhwhczt*#lﬂ* . aad f%' i

BEr

I
¥ swsankrausBogprey L+ x i
[susan. krauséospreyl ~|3 ace servers
Nane Type X Y 7 NGrp Rack Slot Blade Host Netl Net2 State
server-0000 mamagenent 1111 1 1 33 -opred  wpowp o actie
server-0002 mamagenent 1112 1 1 2 -nsgre%2 down down disconnect
server=0003 comute 11131 1 20 1ehG2-0000 wp down active
server-0004 comute 11 141 1 20 2rha2-0002 up down active
server-0005 comute 1115 1 1 20 3ch&-0003 up down active
server-0006 comute 1116 1 1 20 4rhE-00M4 wp down active
server=0007 comute 1117 1 1 20 Sehe2-0005 wp down active
server-0008 comute 1118 1 1 20 Grh62-0006 up dowm active 1
server-0009 compute 11 19 1 1 20 7rha2-0007 up down active
server-0010 comute 11110 1 1 20 @rhe-0008 wp down active
server-0011 comute 11111 120 Orhe20009 wp downactive -
Ready ShLABB6CR 13,26 13Rows 0 Cok  Mtem CAP UM

ACE™ GUI \
Graphical User Interface
"+ FXIremesX Sersly Eraige Denchmask CLuter Elra]=]
Monitor View Actions Hel,
2% Switches |2 EthSwitches |; Servers £ . T Clusters| I Racks @ SGE Hosts| () SGE Queues | &} SGE Jobs | (s Plugins | =0

RN T RN
Name | Type | N | Grp | Rack | Slovuz | Blade | Host | Mett | Met2 | state | BIOS HCA |-
0001 g 1] 1 1 33 ospreyl [ ] @ active  SESC600..2/2011) 251000
0002 g 2 il 1 2 osprey2 [ ] (<) @ disc..ted
server-0003 compute 2 1l 1 20 1l rh62-0001 2 L] @ active  SESCS00..8/2012) 2.10.700
server-0004 compute 4 1 1 20 2 rh62-0002 =] o @ active  SESC600...8/2012) 210700
server-0005 compute 5 il 1 20 3 rh62-0003 @ -] @ active  SESC600..8/2012) 2.10.700 L
server-0006 compute 6 1 1 20 4 rh62-0004 (=] 5] @ active SESC600...8/2012) 210.700
server-0007 compute 7 il 1 20 5 rh&52-0005 @ =] @  active SESC600...8/2012) 210,700
server-0008 compute 8 il 1 20 6 rh62-0006 (=] -] @  active SESC600...8/2012) 210,700
server-0009 compute £l 1 1 20 7 rh&2-0007 (<] L-] @ active  SESC600...6/2012) 210700 L9
server-0010 compute 10 1 1 20 8 rh&2-0008 (=] -] @  active SESC600...8/2012) 210.700
server-0011 compute 11 il 1 20 9 rh&52-0009 @ L] D active SESC600...8/2012) 210,700
server-0012 compute 12 il 1 20 10 rh&62-0010 (=] o 2 active SESC600...8/2012) 210,700
server-0013 compute 13 1 1 15 1 rhG2-0011 -] L= @ active  SESC600..8/2012) 2.10.700
server-0014 compute 14 1 1 15 2 rh62-0012 (=] -] @  active SESC600...8/2012) 210.700
server-0015 compute 15 1 1 15 3 rh62-0013 -] -] @ active  SESC600..8/2012) 210,700
server-0016 compute 16 il 1 15 4 rh52-0014 (=] ] 2 active SESC600....8/2012) 210700
server-0017 compute 17 il 1 15 5 rh62-0015 -] L] @ active  SESC600...8/2012)
server-0018 compute 18 1 1 15 6 rh62-0016 @ -] @  active  SESCE00...8/2012) 2.10.700
server-0019 compute 19 1 1 15 7 rh52-0017 @ e @ active  SESC600...8/2012) 210,700
Bl Console 52 _@"ngrus n EgBl = B~-ryv—0
ACE Log Console ) |
2012-10-24 10:20:13.405 ERR Misconnected port: ROZUZS5-F31 ([switch-0002Z) should be connected toc nothing, appears to be _
2012-10-24 11:20:34.666 ERR Mi=connected port: RO1U40-P33 (=witch-0001) should be connected to ROLULSBOT-CAL1P1l (serve
2012-10-24 11:20:34.672 ERR Misconnected port: RO2U25-P31 (=witch-0002) should be connected to nothing, appears to be
2012-10-24 12:20:55.914 ERR Misconnected port: RO1U40-P33 (switch-0001) should be connected to RO1U15BO7-CALP1 (serve:
2012-10-24 12:20:55.920 ERR Misconnected port: RO02UZS5-P31 (switch-0002) should be connected to nothing, appears to be
2012-10-24 12:56:34.039 INF client ID 464 has closed connection |

2012-10-24

:17.166 ERR Misconnected port: RO1U40-P33 (switch-0001)

should be connected to RO1U1SBOT-CALP1 lsexu:

@ connected to server-0001

1.
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Cray ACE™ Software Management

Interfaces - CLI

- ACE Command Line Interface (CLI) invoked using “ace”

command

[susan.kraus@ospreyl ~]$ ace help
The appro Cluster Engine supports the following commands:

General Commands

help Print this help message
ping check connectivity

date show uTC date

time Show time

1og_f1ush Flush Togs to disk
debug_on Turn debug logs on
debug_off Turn debug logs off
version show ACE wversion

Status Commands

switches show switch status
ports Show detailed switch port status
ethswitches Show Ethernet switch status
servers show server status
clusters show cluster status
hosts show host status
revisions Show revision status
?et_1ogs Show logs
oads show Toad status per server
memory show memory usage status per server
temps Show CPU temperature status per server

Server Commands

poweran POWEr on one or MOre Servers
power of £ power off one or more servers
cycle Power cycle one or more Servers
reset Power resel OnNe OF MOre servers
shutdown shutdown one or more servers
reboot rReboot one or more servers
identify Identify one or more servers

Cluster Commands

clone

delete

start

stop

update
checkin
checkout
release
remove
activate
create
export_image
import_image

Grid Engine Commands

add_sge_host

delete_sge_host
add_sge_cluster
delete_sge_cluster

sge

Plugin Commands

plugins
plugin_add
plugin_delete
run

Database Commands

get
put
sync

Network Commands

restartl
restart2

Cray Inc. — CUG 2013

Clone a cluster

Delete a cluster

start hosts on_ a cluster
stop hosts a cluster

Uﬁdate the boot images for a cluster
C

eck in a cluster revision
check out a cluster revision
release a cluster revision
Remove a cluster revision
Activate a cluster revision
Create a cluster
Export cluster image to File
Import File(Cluster Image) to ACE

Add hosts to Grid Engine

Delete hosts from Grid Engine
Add clusters to Grid Engine
pelete clusters from Grid Engine

show hosts of Grid Engine

show the plugins
Add a Plugin
pelete a Plugin
rRun a Plugin

Get database information
Put data in to database

synchronize database with secondary storage

rRestart infiniband network #1
restart infiniband network #2

[susan. kraus@ospreyl ~]%



Cray ACE™ Software Management

Interfaces - GUI

- ACE Graphical User Interface (GUI)
- Efficient, responsive, eclipse-based GUI application

- Updates automatically sent to GUI

- Secure access through SSH tunnel
- Supports Windows, Linux, Mac OS

- 1
*, Xtreme-X Sandy Bridge Benchmark Cluster L
. Lo
Monitor  View Actions  Help =
s Switches | 4¢ EthSwitches @ Servers (B Clusters 82 | Racks| ) SGE Hosts| (%3 SGE Queues | & SGE Jobs | (s Plugin @ Please log in:
Name - | Description | Keme | w1 | wm2 | P3|
User name: ke
Pazsword:  essssssss
Remember password
@ Hosts on (select a cluster) (}} 3 & ’tlj _}H W "} % || a Revisions on (select a cluster)
Name | 1 | m2 | w3 | s | Rev | Date <| Ren |
ACEC ction Paramet
Server name:  osprey
Port: a777
S5H Tunnel Parameters
<
Create 55H Tunnel
B Console 32 & Progress}
ACE | an Conenla Server name:  frs.appro.com
D login Port: 22
User narme:
Uze ACE user name
Password
Use ACE user password

Legin ] [ Cancel ] ’ << Details

Remember password
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Cray ACE™ Software Management

Interfaces - ACEFS

- ACEFS - ACE Fuse File System
(File System In User Space)

Userspace

....................

............................

...................

) d=D

- Afile system interface into the ACE
database

- [acefs — on management servers

Kernel

VES

> [acefs/global — globally applied
to all clusters
> [acefs/clusters — cluster

specific which overrides global
configuration

- [.acel/acefs — on compute servers

> Read only file system on the
compute servers
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Cray ACE™ Software Management
Interfaces - ACEFS

total 8
drwxr-xr-x

drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x

total O

drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x
drwxr-xr-x

dr-®r-xr-x.

10 root
28 root
& root
2 root
11 root
12 root
2 root
42 root
5 root
4 root

root
root
root
root
root
root
root
root
root

& root
root
root
root
root
root
root
root

root
root
root
root
root
root
root
root

3 O e G5 06 CE

0
4096

COoOQOQOQ0

oct
oct
oct
oct
oct
oct
oct
oCct

OO0

[susan. kraus@ospreyl acefs]$

oct
oct
oct
oct
oct
oct
oct
oct
oct

24
24
24
24
24
24
24
24

[susan. kraus@ospreyl ~]% cd facefs
[susan. kraus@ospreyl acefs]$ 1s -la

24
11
24
24
24
24
24
24
24

16:
16:
16:
16:
16:
16:
16:
16:

16:
03:
16:
16:
16:
16:
16:
16:
16:

root oct 24 16:
[susan. kraus@ospreyl acefs]$ 1s -la

clu

06

06 .

0g ..

06 clusters
06 ethswitches
05 global
06 plugins
06 sel

06 servers
06 sgedb

06 switches
sters

06 ..

06
06
06
06
06
06

centb?
prod
rhel
rhez
ssdfs

Sysgrp

[susan. kraus@ospreyl acefs]$ Is

total 0
drwxr-xr-x

[2.a]

drwxr-xr-x B8
-F--r--r-- 1
drwxr-xr-x 12
-r--r--r-- 1
drwxr-xr-x 2
-r--r--r-- 1
drwxr-xr-x 34
-r--r--r-- 1
-r--r--r-- 1
-r--r--r-- 1
-r-——r-—-r-—— 1
-r--r--r-- 1
-r--r--r-- 1
-r--r--r-- 1
-r--r--r-- 1
-r--r--r-- 1
-r-——r-—-r-—— 1
-r--r--r-- 1
-r--r--r-- 1
-r--r--r-- 1
-r--r--r-- 1
-r--r--r-- 1
drwxr-xr-x 5

root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
root
r oot

total 0
drwxr-xr-x
drwxr-xr-x

X 5 root root 0 Oct 24 16:08 .

X 8 root root 0 Oct 24 16:08 ..
drwxr-xr-x 6 root root 0 oct 24 16:08 boot_commands.d
drwxr-xr-x 5 root root 0 oct 24 16:08 etc
drwxr-xr-x 2 root root 0 oct 24 16:08 root
[susan. kraus@ospreyl acefs]§

[susan. kraus@ospreyl acefs]§ 1s -1a clusters,/rh62 /mount

pot
potT
potT
pot
pot
pot
potT
potT
potT

root 0
root 0
root 2
root 0
root 33
root 0
root 59
root 0
root 2
root 2
root 11
root 11
root g
root 11
root 8
root 22
root 34
root 2
root 0
root 0
root 0
root 2
root 3
root 0
root 5
root 3
root 0
root 2
root 0
root 2
root 0
root 0
root 275

ireyl acefs]$

oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct
oct

-Ta clusters/rha2

24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:
16:

07 .
07 ..

o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
07
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7
o7

clone
control
desc
files
hostfs_files
hosts

id
initramfs
install
ipl

ip2

ip3

ipd

kernel
kernel_args
kickstart
ks_ethi
ks_ethl
ks_netmask
localboot
max_hosts
mOourTt

name
num_hosts
pxe
revision
revisions
state
storage
test-di
tmpfs_files
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Cray ACE™ Software Management — P
Managed Objects R

/ Servers \ a Networks T\
13 s s \

3DTorus

Clusters

.redhat.

&
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Cray ACE™ Software Management ANy
Cluster Operating Systems $

ACE Cluster Operating Systems

- redhat * Full CentOS, Red Hat, or SUSE

installation

B centOS Shared read-only root file system image

* Configuration files can be overridden or
updated as necessary

B#L;
* Cluster hosts with automatically
SUSE. configured IP addresses can be started

on any compute node
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Cray ACE™ Software Management

Clusters

L A "7864176

View/Edit Cluster

Start Cluster
Stop Cluster
Clone Cluster
Delete Cluster

View/Edit Revision

Check Out Revision
Check In Revision
Activate Revision
Release Revision

Remove Revision

ACE cluster characteristics

Can be dynamically started on the physical
servers with a simple start command

specifying the number of hosts

Root file system can be updated by

checking out a “revision host”

Supports up to 10 revisions of the root file

system image

Can be cloned to create new clusters or
exported to be shared with other sites
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Cray ACE™ Software Management cRasr
Cluster Provisioning with Diskless Nodes .

Start Cluster

Start cluster named "test"?
“prod” @ Servers | Clusters £ @

FO =)

b | rEd hat. REu 3 Start how many hosts?

server-0025

Hosts server-0026

@ Hosts on prod L
 prodooor | ] ||| sever002?
PLOC . . . prod-0001 10.10.3.85 0028 | 4
prod-000 proc0002 1010386 server-

10.10.3.87
prod-0003 i T server-0029 |
prod—0004 — 101038 £
10.10.3.90

I |

[ o =) S

test-0001
test-0002

s o 6y
oY P
. | [
I
e g
=il =
S S
i

prod-0003
prod-0004
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Cluster Revisions ,

% §
Eﬂglneerlng . ':4 Xtrteme-‘)‘(Sandy‘E:dgeEe)-l;(‘hmark(]ustev ‘E"EHE‘
Cluster RHEL5 Base Vers'on Montor View Actions  Help
)k Switches 4& EthSwitches ﬁ Servers w Clusters & U Racks ﬁSGE Hosts \‘f} SGE Queues ‘;{,}SGEJobs 1 Plugins @ w ‘ Gﬁ =0
Name ‘ Description ‘ Kemel ‘ 11 ‘ 2 | I3 | 14 ‘ Rev | Revs | Hosts‘ State
E . . centfi2 centosh-2 basic image 2632-2.6.664  10103.227 0000 10123221 0000 1 2 0O
n g Ineerin g prod System cluster for group servers  2632-2.6.8664 1010359 0000 1012359 0000 1 1 O
Cluster RHELS Revision 1 rhé thelf-1 basic image 2634108660 010371 0000 104231 0000 1 1 0 O e
— N ew I nf| n | Ban d thé2 System cluster for group servers  26.32-2.6x86 64 1010428 0000 1012428 0000 1 130 0 e
. S ¥ ¥ ) —
Advanced Cluster Englne thé2ldap System cluster for group servers  2632-2.6.86 64 1010484 0000 1012484 0000 45 1 : rea
ssdfs ystem cluster for group servers  26.32-2..6.6 103. 123. TR0 +
Stack df System cluster f 2632-2.6:8664 10103115 0000 10123115 0000 1 1 1 9
| [ |
@ Hosts on rhb2ldap ) Revisions on thé2ldap SEp IR
Software :
. Nme o B | m | m | M |Re|)| D | Ron | Description | sate | cro |
Development Base Version hEldap0 04148 0000 14434 0000 4 | MR0%ILFE 5 Checkin revision 0y
Cl Ster R H E L6 012-10-611:3305 4 Checkin revision Qe
0021025165227 3 Checkin revision Oy
Software 0121025120253 2 Checkin revision Oy

Development

Cluster RHEL6 Revision 1
Updated compilers

Software ‘| K r
Development Revision 2 | B tose € uges i View/Edit Revision %" -0
Cluster RHELG No operations to display at this time,
New InfiniBand
Stack

Check Out Revision

L\

O connected to server-0001

Check In Revision
Software
Development N
Cluster RHEL6 Revision 3

Activate Revision

Release Revision

X .V

Remove Revision

New InfiniBand
Stack Updated
Linux Kernel
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Server Management SO

. Monitoring Servers B
File Edit View Options Transfer Script Tools Window Help
1 1 43 T [ 43 B Enter host <Alt+R> s EES Em2Y @ -
. Powering servers on and off via
« susan.kraus@ospreyl:~ X l 4 I
1 [susan. kraus@ospreyl ~]$ ace servers -
I Name Type X Y Z N Grp Rack slot Blade HostT Netl Net2 State
server-0001 management 1 1 1 1 1 1 33 - ospreyl up up active
R R . server-0002 management 1 1 1 2 1 1 2 - ois]preyZ down gown disconnect
server-0003 compute 111 3 1 1 20 1 rh62-0001 up own active
o : ;erlal < :OnSOle Vla : ;OL &_ I: ;( :B server-0004 compute 11 1 4 1 1 20 2 rhez-0002 up  down active
server-0005 compute 11 1 5 1 1 20 3 rh62-0003 up down active
server-0006 compute 111 6 1 1 20 4 rh62-0004 up  down active
M server-0007 compute 111 7 1 1 20 5 rhez2-0005 up  down active
l | t B I t I I l server-0008 compute i1 1 8 1 1 20 6 rhe2-0006 up down active =
L p a Ing a'n SyS e server-0009 compute 111 9 1 1 20 7 rh62-0007 up  down active L
. server-0010 compute 11 110 1 1 20 & rh62-0008 up  down active
fl rmware server-0011 compute 11 111 1 1 20 9 rhaz-0009 up  down active -
Ready ssh2: AES-256-CTR 13, 26 13 Rows, 90 Cols  Xterm CAP NUM
‘s, Xtreme-X Sandy Bridge Benchmark Cluster EI@
Monitor  View Actions Help
J!: Switches J!: EthSwitches a Servers &3 m Clusters D Racks SGE Hosts | % SGE Queues %3 SGE Jobs | {5 Plugins =0
g
LAS L L AAN IV R View/Edit Server
Name - | Type | N | G | Rack | Slot/u# | Blade | Host | Nett | Ne2 | State | BIOS | Hea |-
server-0001 management 1 1 1 33 ospreyl o ] @  active  SE5C800...2/2011) 2.8.1000 =
server-0002 management 2 1 1 2 osprey2 [ ] o @ disc..ted '9 RebOOt SCNQI’S
server-0003 compute 3 1 1 20 1 rh62-0001 (=] [=] @  active SESCH00...8/2012) 210,700
server-0004 compute 4 1 1 20 2 rh62-0002 a <] @  active SE5C600....8/2012) 210.700 Q ShUtdown Sewers
server-0005 compute 5 1 1 20 3 rh62-0003 o (=] @  active SE5C600....8/2012) 210,700 = 2
server-0006 compute 6 1 1 20 4 rh62-0004 (=] o @  active SE5C600...8/2012) 210,700 ~ \» powef on Servers
| s s 7
server-0007 7 1 1 20 5 . 8/2012) ,‘5‘9 powef Cyc|e Sefvers
server-0008 compute 8 1 1 20 6 rh62-0006 a <] @  active ...8/2012) 210.700
server-0009 compute o 1 1 20 7 rhG2-0007 o =] @  active  SE5C600...8/2012) 2.10.700 @ Power Reset Servers
server-0010 compute 10 1 1 20 g rhi62-0008 (=] (=] @  active SESCH00....8/2012) 210,700 L&
server-0011 compute 11 1 1 20 9 rh62-0009 =] e @ active  SESCB00...8/2012) 210,700 {, Power Off Servers
server-0012 compute 12 1 1 20 10 rh62-0010 a <] @  active SE5C600....8/2012) 210.700 ;
server-0013 compute 1z 1 1 15 1 rh62-0011 o =] @  active SE5C600....8/2012) 2.10.700 ‘\ Change SeNer State
server-0014 compute 14 1 1 15 2 rh62-0012 (=] o @  active SE5C600...8/2012) 210,700 2
server-0015 compute 15 1 1 15 3 rh62-0013 [+ e @  active  SE5C600..8/2012)  210.700 w Identify Servers
server-0016 compute 16 1 1 15 4 rh62-0014 a <] @  active SE5C600....8/2012) 210.700
server-0017 compute 17 1 1 15 5 rh62-0015 o =] @  active  SE5C600...8/2012)
server-0018 compute 18 1 1 15 6 rh62-0016 (=] o @  active SE5C600...8/2012) 210,700
server-0019 compute 19 1 1 15 7 rh&2-0017 (=] (=] @ active SE5C600....8/2012) 2.10.700
server-0020 compute 20 1 1 15 8 rhG2-0018 a <] @  active /2012) 210.700 i
E console | Progress 2 % 7 =0
Mo operations to display at this time.
D connected to server-0001
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Cray ACE™ Software Management
NVIDIA GPU Accelerator Management

- Abllity to power on and off
GPUs via the ISCB

. Pre-installed, pre-configured,
device drivers plus CUDA
environment installed in the
compute node image
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Intel® Xeon Phi™ Coprocessor Management O

. 'IX\/I(I:CE support is automatically installed and configured by g

. MPSS software resides on small SSD or disk local to the
host node

- Ethernet bridging supported — MICs can be accessed
directly from cluster using hostname — “prod-0001-micQ”

- ACE system administrator has full control of the MICs from
ACE — MIC status, boot, reboot, reset, and shutdown

- User accounts automatically propagate to MIC
« MIC status available from the ACE CLI and GUI

« ACE plugins will include the MIC tests supplied with the
software stack

» Friendly user environment

- Global file system available from the MIC
. /opt/intel available from the MIC

. ﬁ\/l\llgids having to copy libraries and binaries to the
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Cray ACE™ Software Management

Cluster Management

susan kraus@ospreyl:
File Edit View Options Transfer Scrpt Tools Window Help

(o]

ﬁﬁm@ﬂhterhc:ui\\vh SRA %?ﬁﬁ %' @ i
[i/snsan.kraus@ospreyl:~ x\ b
[susan.kraus@ospreyl ~]§ ace clusters R
Name Description Kernel 11 (2} 3 4 Rev Revs Hosts State

cent62  centos6-2 basic image 2.6.32-220.e16.x86_64 10.10.3.227  0.0.0.0 10.12.3.227  0.0.0.0 2 0ready

prod Sﬁstem Cluster for group servers 2.6.32-220.¢16.x86_64 10.10.3.59 0.0.0.0 10.12.3.59 0.0.0.0 1 0ready

rhél rhel6-1 basic image 2.6.32-131.0,15.216.x86_64 10,10.3,171 0.0.0.0 10.12.3.171 0.0.0.0 1 1 0 ready
rhé2 System cluster for group servers 2.6.32-220.€16.x86_64 10.10.4.28 0.0.0.0 10.12.4.28 0.0.0.0 11 3 ready
rhé2ldap  system cluster for group servers 2.6.32-220. 216, x86_64 10.10.4.84 0.0.0.0 10.12.4.84 0.0.0.0 45 1ready

ssdfs System cluster for group servers 2.6.32-220.e16.x86_64 10.10.3.115  0.0.0.0 10.12.3.115  0.0.0.0 11 1ready

sysgrp  System cluster for group servers 2.6.32-220. 016, x86_64 10.10.3.3 0.0.0.0 10.12.3.3 0.0.0.0 11 0ready K
[susan. kraus@ospreyl ~]§

Ready sshl: AES-256-CTR 10, 26 10 Rows, 163 Cols Xterm CAP NUM
‘s, Xtrerme-X Sandy Bridge Benchmark Cluster ===

Monitor View Actions  Help
s Switches |3t EthSwitches |l Servers (W Clusters & . I Racks| i SGE Hosts | (33 SGE Queues | 483 SGE Jobs| (3 Plugins BR X[~ =0
Mame -| Deescription I Kernel | 1Pl | P2 | w3 P4 | Rev | Revs I ch!sl State =
centi? centoof-2 basic image 2632-2.. 6285 64 10103227 0000 10123.227 0.0.0.0 1 2 o D reac
prod Systern cluster for group servers 2,632-2..6285 64 10.10.3.59 0000 1012358 0.0.00 1 1 ] D reac
rhil rheli-1 basic image 26.32-1...x85 64 10103471 000U 10123171 0.0.0.0 1 1 o D reac
b2 Systemn cluster for group servers 2632- 1010428 0000 1012428 0,000 1 1 H D reac
Systern cluster for group servers 4 5 1 L
s5dfs Systern cluster for group servers 26.32-2..6.85 64 10.10.3.115 0000 10123115 0000 1 1 1 D reac .
« m L3
@ Hosts on th52idap B & A % % S| i Revisions on rhb2idap 25k R
Mame | 11 | w2 | w3 | w4 | Rev | Date | Ren | Description | state | cro | =
b dap-0001 10.10.4.84 0.0.0.0 1012484 0.0.00 4 2002-10-26 11:53:08 5 Checkin revizion D oy
2012-10-26 11:3305 4 Checkin revision D a.e
2A12-10-25 16:52:27 3 Checkin revision D oy
2012-10-25 12:02:53 2 Checkin revision D oy
2002-10-25 09:35:21 1 Initial revision
« (] L3 ‘ m »

ECnmnle-Ef Progress

HNo operations to display at this time.

@ connected to server-0001

xX#08v

Starting Cluster Hosts
Stopping Cluster Hosts
Cloning Clusters
Updating Clusters

- Checking out/in

- Activating

View/Edit Cluster

Start Cluster
Stop Cluster
Clone Cluster

Delete Cluster

R-.Veoe ¥

View/Edit Revision

Check Out Revision
Check In Revision
Activate Revision
Release Revision

Remove Revision
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Cluster Management 3

- Redundant Hierarchical System Management

- Dual networks provide protection from network
component failures - switches, cables, NICs

. All system states are managed on the
redundant management servers

. All the system configuration data is kept on a
fault tolerant data base and file system on the
management servers - system configuration
files, root file systems

. If the primary management server dies, the

secondary management server takes over and
the system stays up and running

- Redundant sub-management servers provide
scaling of network services and caching of
operating system.

. Scalable booting of compute servers - allows
thousands of compute nodes to boot quickly
and simultaneously
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Configurations and Miscellaneous

. Hosts management
. /acefs/global/hosts — user controllable custom hosts
. lacefs/global/all _hosts — ace controlled master hosts file includes
/acefs/global/hosts

. User management — global password, group, shadow files
. ace_useradd, ace userdel, etc.
» Cluster-unique files can be maintained under /acefs

. Serial Console via ISCB

susan.kraus@ospreyl:~ EI@
File Edit View Options Transfer Script Tools Window Help
o e Enter host < Alt+R> Ex [ = -
ABVRAN Y-
['r.fsusan.kraus@cspreyl:m 4 l 4 B

[susan.kraus@ospreyl ~]% ace_console -h rhez-0012
[s0L Session operational. Use ~7 for help]

Red Hat Enterprise Linux Server release 6.2 (Santiago)
Kernel 2.6.32-220.e16.x86_64 on an xB86_64

rhe2-0012 Togin:

Ready gsh: AES-256-CTHR 7, 18 T Rows, 56 Cols Kterm
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Network Management

48GB/sec
48GB/fsec
48GB/sec

Ends Fold on all three

48GB/sec Dimensions to make a

3DTorus
48GB/sec
48GB/sec
486GB/sec
48GB/sec
- Xtreme-X ETRI Cluster -+ x

4 Switches 2 @ Servers] L Clusters] (W] Racks} & SGE Hosts] & SGE Queues} @ SGEJobsw & Plugins}

Name - Slot/u#

switch-0001 1 1 39 0002¢90200428e48

190000000000000000080

switch-0002 1 2 39 0002c90200425798 @ u '000000000000000000
| B Ports on switch-0001 ‘
Connected To
Port - Rate (Gb/s) MRate (Gb/s) State |
| Name | Rack | slot/u# 1
1 40 40 L] up switch-0002 2 39
2 40 40 ] up switch-0002 2 39
3 40 40 e up switch-0002 2 39
4 40 40 2] up switch-0002 2 39
B console 32 . € Progress} Exn B ot B~ [3» =0

ACE Log Console

2011-12-62 ©7:31:13.824 INF client ID 81888 has closed connection
2011-12-02 87:31:23.104 INF client ID 81889 has closed connection
2011-12-82 ©7:31:33.178 INF client ID 81896 has closed connection

@ connected to server-0001

Cray Inc. — CUG 2013

Monitoring Infiniband
Failures

Monitoring Ethernet Failures

Running Network
Diagnostics



Cray ACE™ Software Management !
Support for Multiple Topologies :

Scales to Thousands of Nodes

Single Rail and Dual Rail Fat-tree
- Distributed Core
- Large Director Class Core

Secondary
IB fabric

2-D and 3-D Torus
primary - Single and dual rail
e - Distributed 10

RRRRRRRRRR
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Job Management

. . .
. Queumg Systeln COﬂfIgUI‘atIOH
. .
«  Submitting Jobs
. .
° MOﬂItOFIng Jobs
‘s, Xtreme-X Sandy Bridge Benchmark Cluster =] =]
Monitor  View Actions  Help
2 Switches f.‘.{: EthSwitches fﬂ Servers f'@ Clusters ft:] Racks f@ SGE Hosts 52 . (3} SGE Queues]cg} SGE Jobs | (i Dmgm;] EE~ =8
Neme - | Arch |  loadAvg | Mum.es | NumProc | NumJobs | MemTotel | MemuUsed | SwapTotal | SwapUsed |
cent62-0001 :26-amd64 0.14 2 32 0 63.06 986.3M 00 00
cent62-0002 1x26-amd64 2 32 0 630G - 00 -
cent62-0003 :26-amd64 0.06 2 32 ] 630G 989.2M ;
cent62-0004 b26-amd6d 014 2 Er ] 6306 987 5M *. Ktreme-X Sandy Bridge Benchmark Cluster ==
cent62-0005 x26-amd6d 01 2 32 0 620G 983.9M Monitor View Actions Help
cent62-0006 ba6-amd6d 0.5 2 32 o 630G 9856M A Switches |4t EthSwitches i@ Servers (¥ Clusters () Racks |12 5GE Hosts %3 SGE Quees 52 ) SGE Jobs| (s Plugins| g~ =0
cent62-0007 x26-amd64 01 2 32 0 630G 987.0M = | = - = | Numiobs | T | St Totl | Sotstsed | Sote |
cent62-0008 26-amd6d 012 2 2 o 6206 984.3M 2me - = - e um o vpe ofs o ot se e 5
cent62-0009 x26-amd64 01 2 32 0 63.06 989.7M dlig C=ntiZ, 0008 e 2 g EE a & v B
cent62-0010 26-amd64 016 2 2 0 630G 988.3M alla cent62-0002 b26-amdlsd 0 ap L 0 u
allq cent62-0003 b26-amd64 0 EIP 1 0 u
(E Consale 2 & Progress| allq centf2-0004 b26-amd6d 0 £ 1 0 m
all.g cent62-0005 b26-amdad 0 BIP 1 0 u
© connected to server-0001 allg cent62-0006 b26-amd64 0 BIP 1 0 u
allq cent62-0007 b26-amd64 0 BIP 1 0 u
all.g cent62-0008 b26-amdad 0 BIP 1 0 u
u 2 = 0 EIP 1 0 u
s, Xtreme-X Sandy Bridge Benchmark Cluster EI @ 0 BIP 1 0 u -
Monitor View Actions Hel = =
p : : BubilrtB-r3-=0)
J{S Switches (J'k EthSwitches (a Servers (w Clusters (U Racks (a SGE Hosts F\‘z} SGE Queues (‘.7:} SGEJobs 2 & P\ugmq = | 5@ ~=Aa :
Job Mum AI Queue | Host | Qwner | Mame | Statel State | Slots I Submit Time | Urg I Start Time | Pric | Ma
=589 all.g rh62l...-0001 susan.kraus Run_alltoall.sh r running 32 Q 2012-10-2910:29:49  0.555 M
all.q rh62l...-0001 susan.kraus Run_alltoall.sh r running 16 1] 2012-10-2910:29:49  0.555 SL
all.gq rh62-0001 susan.kraus Run_alltoall.sh r running 16 0 2012-10-2910:29:49  0.555 SL

4|

| 3

[E Console 31 & Progress}

Eufl| = B -3~ =0

@ connected to server-0001
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Plugins S

‘s, Xtreme-X Sandy Bridge Benchmark Cluster E@
Monitor  View Actions Help
J}.l Switches (J&.l EthSwitches (a Servers ' Clusters (D Racks (a SGE Hosts (@ SGE Queues (@ SGE Jobs (‘.2. Plugins &3 ¥ =08
Mame | Type I Min I Max User I Ti...ut | | . pingpeng: Simple plug-in example B |
hpl test 0 0 120 2 rh61 r‘ ssdfs r‘ centb2 (‘ rhb2ldap m‘ pro&ﬂ L ;y;grr_q
e 2600 Neme <[ | e [ m |  ms | Re | wo | Server [«
updatebmec tool 0 0 36000
SEGLAE rh2-0017 10.10.4.44 0.000 1012444 00,00 1 server-0019
cetbios tool 0 0 36000 rh62-0018 10.10.4.45 0000 1012.445 0.0.00 1 server-0020
TS tool 0 0 26000 rh52-0019 1010.4.46 0.0.00 1012446 0.0.00 1 server-0021
wo m e m | e meeaw e am
netperf10g  tet 0 O 3600 e S = e bt SENVEr
rh62-0022 10.10.4.49 0.0.00 1012449 0.0.00 1 server-0024 3
hella test 0 0 10 h62-0023 10.10.4.50 0000 1012.4.50 0.0.00 1 0025 1
panfs_test test 0 0 3600 i i s —ad s sever
rh52-0024 10.10.4.51 0.0.0. 1012451 0.0.00 1 server-0026
rh62-0025 10.10.4.52 0.0.0. 1012.4.52 0.0.0.0 1 server-0027
rh62-0026 10.10.4.53 1012.4.53 0.0.00 1 server-0028 =z
& console 52 & Prograss] =N @'—E| fE-F-=0
ACE Plugin Console
-
n loops=50 n bytes=3382608 useClock=1l
rh62-0024 «<<=====>>» rheZ-0025 5982 MES 0.1 Sec.
‘¢, Run Plugin @
@ Run Plugin named "pingpong"?
4
Run how many hosts?
@ connected to server-0001

[ ok [ canea |
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Demo

Manitor  View Actions Help

)
\
Advanced Cluster Engine
An ACE cluster is available for remote or on-site testing at Cray
Cluster Solution’s Advanced Computing Center in The
Woodlands, TX
‘s, ACE Devel Cluster [= I[= =]

s Switches | At EthSwitches i@ Servers 22 . % Clusters| [ Racks| @ SGE Hosts| (%) SGE Queues| 43 SGEJobs| (& Plugins| #0 B 2 & fh & % 5 | gE ¥ = O
Name - | Type | 1 | N | Gp | Rack | slet/uz | Blade | Host | Mett | Net2 | State | BIOS | Hca |
server-0001 management 1 1 1 1 1 1 phastonl =] =] @ active SEDCE00....8/2011) 2.9.1000
server-0002 management 1 2 1 1 1 2 phaeton2 1= 1= &) unknown
server-0003 compute 1 3 1 7 1 1 prod-0001 [S] [S] @  active SE5CG00....2/2011) 2.11.500
server-0004 compute il 4 il 7 1 2 prod-0002 =] =] @ active SEDCE00....2/2011) 2.11.500
server-0005 compute 1 5 1 7 2 3 prod-0003 (= (= @  active SE5C600....2/2011) 2.11.500
server-0006 compute l 6 l 7 2 4 prod-0004 [S] [S] @  active SE5CG00....2/2011) 2.11.500
server-0007 compute 1 7 1 7 2 5 prod-0005 2] 2] (&) off SEDCE00....8/2012)
server-0008 compute l 8 l 7 1 abc-0001 (=] (=] @  active SE5C600...1,2012) 2.11.500
server-0009 compute 1 =] 1 7 3 abec-0002 [S] [S] @  active SE5CG00....5/2012)
server-0010 compute 1 10 1 1 2 6 2] 2] &) unknown

[E Console 23 € Progresq

ERHIELER -2

@ connected to server-0001
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Cray Cluster Solutions Division :
Advanced Computing Center .
\

The ACC supports compute
resources for software
development, benchmarking,
testing, and training

ACC
The Woodlands, TX
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