MyriXen: Message passing in Xen VMs over Myrinet
and Ethernet

Anastassios Nanos and Nectarios Koziris
{ananos,nkoziris}@cslab.ece.ntua.gr

Computing Systems Laboratory
School of Electrical and Computer Engineering
National Technical University of Athens

OQQQ National Technical University of Athens

:8SLab

August 25, 2009

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009



OO QO Hetonl Tkl Univesty of Abens

Outline ¢SLab

© Introduction
@ Motivation

© Background
@ Xen Network I/O Architecture
@ Myrinet/MX

© MyriXen Design
@ Architecture
@ Software Stack

© Summary & Future Directions

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 2



QO QQ Wational Technic Univrsity of Athons

Qutline @'i ) éCSLab

© Introduction
@ Motivation

Anastassios Nanos (CSLab@NTUA) MyriXen



OO QO Hetonl Tkl Univesty of Abens

) sCSLab

Introduction

Cloud Computing research
@ consolidating
@ building large data centers
@ power/cooling
o Virtualization

@ workloads

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 4



O QOO Wetene Tchnical niversity of Athans

¢} “’CSLab

Introduction

Cloud Computing research
@ consolidating
@ building large data centers
@ power/cooling
o Virtualization

@ workloads

HPC applications

@ overheads by Virtulization layers

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 4



O QOO Wetene Tchnical niversity of Athans

¢SLab

Introduction

Cloud Computing research
@ consolidating
@ building large data centers
@ power/cooling
o Virtualization

@ workloads

HPC applications
@ overheads by Virtulization layers

o offloading needs hardware support

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 4



O QOO Wetene Tchnical niversity of Athans

@¢SLab

Introduction

Cloud Computing research

(]

consolidating
@ building large data centers
@ power/cooling
o Virtualization
°

workloads

HPC applications
@ overheads by Virtulization layers
o offloading needs hardware support
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Virtualization techniques
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@ smart (programmable) NIC @ MX endpoint: instance
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@ We need a secure, controlled way to access hardware
Xen's split driver model

@ We need a fast, copy—free way to exchange messages
build a direct application—to—NIC data path

How do we combine these two ?

... by integrating MX semantics (MX endpoints,
protection) to the Xen split driver model.
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@ Memory Registration
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Address translation

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 15



O QOO Wetene Tchnical niversity of Athans

MyriXen Architecture — Network /O ) :€SLab

Privileged Guest

1
1
1
1
1
1
1
1
L
; : | [\
from myrifront ~ myriback'driver| | ‘
1
i v
/MJ i myrifront driver ‘
( MX API | xenbus API | : (event channel ]| §
1
\@/ | MX API || xenbusJAPI :
i 0
1/0TLB ‘ MX core driver ‘ : N
H Kernel
hyk)eersor | Communication channel # Xen
______ ol ____ 8 ___
A Myrinet NIC ’
i
v v
'y Hardware

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 16



QO QQ Wational Technic Univrsity of Athons

Qutline 1 éeSLab

© Summary & Future Directions

Anastassios Nanos (CSLab@NTUA) MyriXen



OO QO Hetonl Tkl Univesty of Abens

Ge
ol <CSLab

Summary

@ HPC in Cloud Computing

» software management freedom
» consolidation of services & application execution
» workloads

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 18



O QOO Wetene Tchnical niversity of Athans

¢SLab

Summary
@ HPC in Cloud Computing

» software management freedom
» consolidation of services & application execution
» workloads

@ MyriXen

> Integrating MX semantics in Virtualization platforms
» Build direct data paths eliminating copies but ...

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 18



O QOO Wetene Tchnical niversity of Athans

¢SLab

Summary
@ HPC in Cloud Computing

» software management freedom
» consolidation of services & application execution
» workloads

@ MyriXen

> Integrating MX semantics in Virtualization platforms
» Build direct data paths eliminating copies but ...

keep secured, controlled access to hardware |

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 18



B\ OO QO Netonst ashais Unirerity o Mhans

¢SLab

Future directions

@ We are currently implementing MyriXen J

Anastassios Nanos (CSLab@NTUA) MyriXen



O QOO Wation echnicl Uiversiy of thens

¢SLab

Future directions

@ We are currently implementing MyriXen
@ Deploy MPI applications on top of MyriXen in a cluster of VMs

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 19



OO QO Wations Techicl Uiversiy of Athons

¢SLab

Future directions

@ We are currently implementing MyriXen
@ Deploy MPI applications on top of MyriXen in a cluster of VMs

@ Explore overheads that will arise

Anastassios Nanos (CSLab@NTUA) MyriXen August 25, 2009 19



OO QO Wations Techicl Uiversiy of Athons

¢SLab

Future directions

@ We are currently implementing MyriXen
@ Deploy MPI applications on top of MyriXen in a cluster of VMs
@ Explore overheads that will arise

o firmware changes (we need Myricom'’s firmware ©)
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