Open Fabrics For Windows Panel

Eric Lantz (elantz@ microsoft.com)
Senior Program Manager, HPC team, Microsoft Corp.

www.openfabrics.org



mailto:elantz@microsoft.com

Agenda
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= Goals
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* Proofpoints
e Performance
e Case Studies

» HPC cluster as part of a larger picture
» OFA WInOF is central to MS’s HPC efforts

»MS HPC: Topics of Interest
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Windows HPC Server 2008 &j

ALLIANCE

» Goals

= Traditional HPC market
e Everything to get started is in the “box”

» Using HPC In new ways:
e CCP Games — 40,000 players in single virtual environment
e Service Oriented Architecture
 cluster as a web service

» Workgroup clusters (100’s of nodes)
o Simple install/maintenance
 |ntegration with enterprise networks

» Released: September 2008
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HPC Server 2008
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Service-Oriented Jobs

Service usage
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Windows HPC Server 2008 &j

ALLIANCE

» Performance

» #10: Shanghai Supercomputer Center, Shanghai, China

180.6 TeraFLOPS on 31,200 cores at 77.5% efficiency - with commodity
hardware.

» #23:. National Center for Supercomputing Applications, lllinois, USA
68.5 TeraFLOPS on 9,472 cores at 77.7% efficiency
NetworkDirect ran hour-after-hour at full scale while we tuned.
#40: UMEA University, Sweden
46 TeraFLOPS on 5,376 cores at 85.5% efficiency
Best efficiency score at the time for an x86 architecture cluster on the Top 500
list- regardless of Operating System.

» #100: Aachen University, Germany
18.8 TeraFLOPS on 2,096 cores at 76.5% efficiency
Matched the best Linux efficiency on this cluster but with simpler cluster mgmt

www.openfabrics.org 8



Windows HPC Server 2008

B Wincows WG Cae Studes - Wondown Jutems Lapoom 0 e

e ——

» Case Studies it P

'Wmdows HPC Server 2008 [0 ] e LN

e http://www.microsoft.com/hpc/en/us/
case-studies.aspx

» HPC as Part of a Larger Picture’

= Parallel compute initiative |

« Scale on core to many to many machines

e http://msdn.microsoft.com/en-us/
concurrency/default.aspx

* Enterprise mgmt via System Center

e http://www.microsoft.com/systemcenter

www.openfabrics.org 9
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What's new in the HPC Pack 2

' » New System Center Ul
» PowerShell for CLI Management
»High Availability for Head Nodes
»Windows Deployment Services
»Diagnostics/Reporting

\>Support for Operations Manager

» NetworkDirect (RDMA) for MPI

» Improved Network Configuration
Wizard

» Shared Memory MS-MPI for multi-
core

» MS-MPI integrated with Windows
Event Tracing

clusters

# »Interoperability via HPC Profile)

0087

&

OPENFABRICS

Attt ANCOCE

b

» Support for SOA and WCF
» Granular resource scheduling
» Improved scalability for larger

» New Job scheduling policies

» Improved iSCSI SAN &
parallel file system Support in
Win2008

» Improved Server Message
Block ( SMB v2)

> New 3rd party parallel system
file support for Windows

» New Memory Cache Vendors




%= Cluster HPCMETAHNO1 - HPC Cluster Manager
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Typical Cluster Configuration
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WINOF Stack Is Central &j

ALLIANCE

» WINnOF leverages our dev efforts & focuses
our testing

» OEMs demand proof points before
committing fully

= WINnOF “concentrates” our experience.
» Breadth — ND, wsD, IPoIB, SRP, uDAPL, Tools

» Simplicity — One stack that works on all IB hardware
??and IWARP too??

www.openfabrics.org 13




MS HPC: Topics of Interest @

ALLIANCE

» Improved OpenSM

» Better diagnostics
» Closer parity w/ Linux tools
= Simpler, more integrated results

» Network Boot (& PXE boot)

» Faster IPoIB (connection-based)

» NDIS6 (currently at NDIS5.x)

» Clearer understanding of IWARP/IB delivery

» Windows Logo offered for organizations (OFA)
» Windows is part of OFA InterOp testing

www.openfabrics.org 14




Interpreting vstat &

FABRICS

ALLIANCE

hca_idx=0
uplink={BUS=PCI_E, SPEED=2.5 Gbps, WIDTH=x8, CAPS=2.5*x8}

vendor_id=0x05ad
vendor_ part_id=0x6278 ConnectX best with and QDR
hw_ver=0xa0 requires PCle 2.0
fw_ver=0x400070258 Shows as 5Gbps speed
PSID=MT_00A0000001

node_guid=0005:ad00:000b:5e18 2 5 = SDR

num_phys_ports=2 5.0 = DDR
port=2 10.0 = QDR
port_state:PORT_ACTIVw/
Link_speed=2.5 Gbps (1)

link_width=4x (2) Less than 4x implies a bad cable
rate=10 Gbps

port_phys state=LINK UP (5)

sm_lid=0x0001

port_lid=0x0001

www.openfabrics.org 15



§ Cluster HPCMETAHNO1 - HPC Cluster Manager

Eile  Yiew  Actions

Dptions  Go

Help

rward

aﬁack Fo

Mavigation Pane |§1 Actions |

Diagnostics

- Tests
.. scheduler
- SEFVICES
.. Connectiviby
... 5ystem Configuration
.. Performance
=- Test Results
-- Running
- Success
... Warning
.- Failure
.. FailedToRun
... Complete

... Temporary View

;ﬁi Configuration

Test Results

i MNode Management

_El Job Management

! Diagnostics

L'Tl Charts and Reports

Filter: Tes * | Failed node * | Last updated - | A -
Failed Nodes of the Test
Test Name Result Test Suite Tanget Last Updated it
||| Progress ofthe Test
¥ MPI Ping-Pong: Lightwe... Success Performance 22 nodes 9/15/2008 2:11:40 PM |=
A% MPI Ping-Pong: Quick ... Waming Performance 22 nodes 5/15,2008 2:11:11 PM || Diagnostics -
SOA Model Latency Success SOA 23 nodes 9/5/2008 64543 PM B _
m) Cancel Test
MPI Ping-Pong: Quick ... Success Performance 22 nodes 9/5/2008 6:45.39 PM :
MPI Ping-Pong: Quick ...  Failure Performance 22 nodes 9/5/2008 6:18:35 PM x Clear Alert
All Services Running Success Services 23nodes 9/5/2008 6:18:27 PM ( :|_p"| Rerun Test
MPI Ping-Pong: Lightwe... Failure Peformance HPCAICND3 9/5/2008 6:01:23 PM 4> Bxport Results ...
MPI Ping-Pong: Lightwe... Failure Peformance HPCAICND3 9/5/2008 5:56:10 PM
MP1 Pinn-Pana- linktwe  Failire Pedamance HPCATCNNG 9/5/20N8 5-24-52 PM " || Help Resources Fe
MPI Ping-Pong: Quick Check ¥ || piagnostis

Result

Summary

following criteria:

Result Summary

Results No. of Nodes

Warning 4

Success 18

Latency Summary

Average =87.894usecs

Std Dev = 44.304 usecs

Worst Link = 258,291 usecs

Variability = High

Link Latency Histogram

Lower Bound (usecs)

[

A "Warning” assessment indicates that at least one node is performing poorly relative to the other nodes in the duster. A poorly performing node meets BOTH of the

Average latency/throughput over all network links for the node is at least one standard deviation away from the mean value for the duster AND

Latency is at least 20% higher or throughput is at least 20% lower than the duster mean. This avoids urwarranted Warnings on highly-uniform duster networks.

This table summarizes the test results for the nodes.

Bestlink = 53.551usecs (HPCA1CNO3 <-> HPCA1CNOS)

(HPCA1CMDG <->HPCAICN21)

Packet size for determining latency: 4 Bytes

This table shows the distribution of measured ping-pong latendies for all node-to-node communication links in the duster,

Upper Bound (usecs) Number of links measured within this interval

444 AT 4

»

m

Understanding Diagnostic Tests
Running Diagnostic Tests
Understanding Test Results
Filtering Test Results




Cluster Sanity Testing

» Upcoming toolpack tools can help here

Q. Linpack Tuning Wizard I T
__-# Tuning Linpack
" Q.Linpack Tuning Wizard M=
elcome
Configuration T# Tuning Linpack
Hetwark Setup Integrity Tester )

Mode Selection

o One or mare of the nodes in [MARLIN-C2-08, MARLIN-C3-06] seems ko be el @ Help
Iritial Parameters significantly underperfarming! Proceed aryway? ; ;
. . . Configuration 1900 GFlops
Tuning Configuration 1800 GFlops
Mebwork Setup 1700 GFlops
Tuning Pro 1600 GFlops
Mode Selection 15001 GiFlnp A%33.00 154400 1543.00 1551.00 155300
Results 1400 GFlops GOAL: 14259.23
Iritial Parameters 1200 GFlops
1200 GFleps  {203%.00
Tuning Configuration 1100 GFlops

1000 GFlops
300 GFlops
800 GFlops
00 GFlops
EO0 GFlops
500 GFlops
400 GFlops
300 GFlops
200 GFlops
100 G Flans

Current status:  Finished FRetumn to Simple Yiew

Verifving cluster integrity Advance: Parameter Mame | Value -

Best performance found: 1553 GFlops N 241572
Best efficiency found: 81.49%
. - ME 164
< Previous Hert> Einish Last performance: 1546 GFlops
— PhiaF a
=] 1E LI
Current job progress: [belaw) Current job end time:  unknown

< Previous I

Mext = Firish Cance]
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B# Cluster HPCMETAHNO1 - HPC Cluster Manager

Eile  Yiew  Actions
) Back

Node Management
= Nodes (24)

l_:_l By Group

- HeadNodes

- ComputeNodes
- WCFBrokerNodes
=~ By State

- Online (23)

- Dffline (0)

- Unknown (0)

- Provisioning (0)
- Starting (1)

- Draining (0)

- Removwving (0)

- Rejected (0)

= By Node Template

=- By Health

-- Temporary View
[=- Operations

- Archived

- Committed

- Executing

- Failed

- Reverted

-- Temporary View

iﬁ} Configuration

; Default ComputeNod:
i HeadNodeTemplate

ngoing Operation (1
Diagnostic Failed (0)
- Provisioning Failed (C

i Mode Management

_EI Job Management

!J[)iagnnst.ics

L'I Charts and Reports

Dptions  Go  Help

Forward = Actions

ComputeNodes (23)

Metric: | Context switches / second
Context switches / second

o
m

~| Add to heat map Customize metric display = Zoom -

Cores in use CPU Usage (%) 0 Remave
Disk Queue Length

Disk Throughput (Bytes/second) Available Physical Memory (MBytes) 0 8000
Free Disk Space (%4

Memaory Paging (Hard Faults/second] Network Usage (Bytes/second) 0 1000000 Remave

Running Jobs

Running Tasks

Systern calls / second

WCF Broker Calls / second

WOCF Failed Broker Calls / second

1508.00 1554.00 1543.00 1545.00 1577.00 1571.00 1545.00 1558.00 1556.00
52753 52765 52761 52764 52763 52762 52764 420,01 457.27
HPCAICNOT HPCAICNOZ HPCAICNO2 HPCATCND HPCAICNOS HPCAICNODE HPCATCNOT HPCAICNOE HPCAICNOS

1546.00 1552.00 1543.00 1543.00 156800 1564.00 1381.00 1559.00 1556.00
560.16 52764 F2764 52757 52760 52764 52765 570.02 571.51
HPCAICNID HRCAICH11 HRCAICH12 HPCAICH13 HPCAICN14 HPCAICN15 HRCAICH16 HRCAICH1T7 HPCAICH18
100.00
1560.00 1575.00 1343.00 135600
B2762 570.05 43969 52762
HPCAICN1S HRCAICN2ZD HPCAICHZ HPCAICNZ2 HPCAICNZ3



B# Cluster SHPC-0101 - HPC Cluster Manager

File  “iew Options Go  Help

Iﬁ:Back - Forward | Mavigation Pane | ) Actions I

R eno Monitoring Charts
W ~onitoring Cha Help '«
E| Reports
Node Availability
Job Resource Usage Node State Job Throughput

Job Throughput

| 2.000.000.00
i. Job Turnaround

1.500,000.00 -

1,000,000.00 //
500,000.00 /
0.00

S22008 548 PM  9/3/0008 1148 A 94472008 558 AM

=== Failed w— Canceled == Finished == Running
[ Offline [ Cnline w— (Jueued

b ebric: I Scheduler Jobs j Add |

S % axis (minukes); |10 ¥ axis: ||:| | - ||:| | |.ﬁ.utoscale | = Refresh e

Cluster CPU Usage (%)

= Ayerage (all nodes)

iﬁ$ Configuration e e
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MS HPC: Topics of Interest @

ALLIANCE

» Improved OpenSM

» Better diagnostics
» Closer parity w/ Linux tools
= Simpler, more integrated results

» Network Boot (& PXE boot)

» Faster IPoIB (connection-based)

» NDIS6 (currently at NDIS5.x)

» Clearer understanding of IWARP/IB delivery

» Windows Logo offered for organizations (OFA)
» Windows is part of OFA InterOp testing

www.openfabrics.org 22
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Windows HPC Server 2008

» Complete, integrated platform for computational clustering
» Built on top the proven Windows Server 2008 platform
» Integrated development environment

Windows Server 2008 Microsoft HPC Pack Microsoft Windows HPC
HPC Edition 2008 Server 2008

» Secure, * Job Scheduler e Integrated Solution
Reliable, Tested | « |Resource Manager out-of-the-box
 Support for high - luster Management Leverages investment in
performance hardware (x64 l '. Message Passing Interface W|r|1dows administration and
tools

high-speed interconnects)

» Makes cluster operation
easy and secure as a single
system

Evaluation available from http://www.microsoft.com/hpc
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http://www.microsoft.com/hpc

NetworkDirect- 3 Points to Rememberopﬁ&

ALLIANCE

» NetworkDirect is fast- really fast

HPC Server 2008 stack produced world-class cluster efficiencies in
June 2008 Top500 runs at: NCSA (#23), UMEA (#39), Aachen (#100)
and Nov2008 Top500: Shanghai Supercomputing Center (#10)
And Stable
The MS HPC team have significant mileage on ND-enabled clusters

= 2,000 cores routinely

= max. tested to date: 30,000 cores

for hours/days without fail (vpi failures are easy to spot! ;)

And Logo Tested
MS HPC, Core Networking, and Windows Logo teams have created a
logo program for NetworkDirect drivers. The first submissions are
coming in now for:

» Infiniband vendors (3)

= 10GigE vendors (2)

www.openfabrics.org 25




NetworkDirect &

A new RDMA networking interface built for speed and stability ~ OPENFABRICS

Socket-
- Based App l l MP1 App }

» Verbs-based design for close fit
with native, high-perf networking

interfaces .
) . Windows Sockets
» Equal to Hardware-Optimized (Winsock + WSD) .
stacks for MPI micro-benchmarks | Neworkg
> NetworkDirect drivers for key high- Dot Neworoiect |
performance fabrICS TCP/EtherrTet Provider | Provider
o : Networking User Mode Access Layer User
» Infiniband [available now!] T el Mod
. . . | v | el
1O(I\();\/Ig\aR%t-§rfgg{gde)t [available now!] — @ IK/IOdE
' e
=  Myrinet [available soon] DS :%
> MS MPIv2 capable of 4 networking paths: inoort 2
Shared Memory between processors Drivper <
on a motherboard

= TCP/IP Stack (“normal”’ Ethernet) Hardware Driver

= Winsock Direct (and SDP)
for sockets-based RDMA

= New NetworkDirect interface

i)

HPCS2008 0s IHV
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Version Comparison

Feature
Operating system

Processor Type
Memory
Node Deployment
Head Node Availability

Management
Network Topology

MS-MPI

Scheduler

Programmability

Reporting

Monitoring

Diagnostics

Windows Compute Cluster Server 2003
Windows Server 2003 SP1

X64 (AMD64 or Intel EM64T)

32 GB (Compute Cluster Edition)
Remote Installation Services(RIS)

N/A
Basic node and job management
Network Configuration Wizard

Winsock Direct-based

Command line or GUI

Support for Batch or MPI based jobs

N/A

Rely on Windows. No cluster specific support.

N/A

>

Windows HPC Server 2008

Windows Server 2008 HPC Edition, Standard,
Enterprise, Datacenter

X64 (AMD64 or Intel EM64T)
128 GB (HPC Edition)

Windows Deployment Services

Windows Failover Clustering and SQL Server
Failover Clustering

Integrated node and job management, grouping,
monitoring at-a-glance, diagnostics

Improved Network Configuration Wizard

Network Direct-based. New shared memory
implementation for multicore processors

Integrated in management console, with full
support for Windows PowerShell scripting and
legacy command-line Ul scripts from v1. Greatly
improved speed and scalability

Added support for interactive Service Oriented
Applications (SOA) using the Windows
Communication Foundation (WCF)

Integrated into Management console

Heat map on cluster or node group. Per node
charts. Cluster-wide performance overview

In the box verification tests and performance tests.
Store, filter, and view test results and history



Resources

» Microsoft HPC Web site — Evaluate Today!
= http://www.microsoft.com/hpc

» Windows HPC Community site
= hittp://www.windowshpc.net

» Windows HPC Techcenter
= http://technet.microsoft.com/en-us/hpc/default.aspx

» HPC on MSDN
= http://code.msdn.microsoft.com/hpc

» Windows Server Compare website
= http://www.microsoft.com/windowsserver/compare/default. mspx
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