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What is the Message Passing

Interface (MP1)?

A standards document
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Using MPI

Hardware and software implement
the interface in the MPI standard (book)
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MPI| implementations

There are many implementations
of the MPI standard

Some are Others are

closed source open source
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Open MPI

Open MPI is a free, open source
implementation of the MPI standard
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How | think of MPI
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MPI abstracts away

the underlying network

Server Server
MPI_Send(...) MPI_Recyv(...)

Network
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MPI abstracts away

the underlying network

Server Server
MPI_Send(...) MPI_Recyv(...)
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Open MPI multiplexes to

the underlying network stack

Server Server

memory

libfabric
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Two major types of transports

MPI_Send(...)

Byte Transport Matching Transport
Layer (BTL) plugins Layer (MTL) plugins
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BTL

Inherently multi-device
* Round-robin for

small messages
+ Striping for large messages

Major protocol decisions and MPI message
matching driven by an Open MPI engine

Byte Transport

Layer (BTL) plugins
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MTL

Most details hidden by

network AP Ili/laa;g ? I(rl]\/?T-II-_r)arr)1 E%?: S
« MXM

* Portals

- PSM

As a side effect, must handle:

* Process loopback
« Server loopback (usually via shared memory)
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BTL and MTL plugins

Byte Transport Matching Transport
Layer (BTL) plugins Layer (MTL) plugins
« IB/iWarp (verbs) « MXM
 Portals  Portals
« SCIF « PSM
« Shared memory
« TCP
 uGNI

« usNIC (verbs)
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Now featuring 200% more libfabric

Byte Transport Matching Transport
Layer (BTL) plugins Layer (MTL) plugins
« IB/iWarp (verbs) « MXM
 Portals  Portals
« SCIF « PSM
« Shared memory o Ofi
« TCP
 uGNI

 usNIC
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Linux linker: fun fact

MPI process

ofi MTL

Linker
auto loads
dependency

libfabric.so
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Linux linker: fun fact

MPI process

Linker
does not
re-load

libfabric.so

thiar o . o
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Libfabric-based plugins

libfabric

usnic BTL ofi MTL

Intel developed
Provider neutral
OFI tag matching
Tested with PSM

Cisco developed
usNIC-specific

OFI point-to-point / UD
Tested with usNIC
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First experiment

usnic BTL: verbs = libfabric

verbs
bootstrapping
Can loosely classify
the usnic BTL
into two parts
verbs
message
passing
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First experiment

usnic BTL: verbs = libfabric

verbs -
bootstrappinc

sideband
<

bootstrapping

verbs
message
passing
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W N

. Find the corresponding

ethX device
Obtain MTU
Open usNIC-specific
configuration options
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First experiment

usnic BTL: verbs = libfabric

verbs
9
bootstrappinc

sideband

bootstrapping

verbs
message >
passing
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libfabric
bootstrapping

libfabric

message
passing
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Comparison results

Bootstrapping sequence totally different

libfabric requires no sideband bootstrapping

Pretty much a 1:1 swap
of verbs - libfabric calls
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Second experiment

Two different libfabric usage models

For a specific provider ~or any tag-matching

= Ask fi_getinfo() for provider
prov_name="usnic” No extension use

Use usNIC extensions = 100% portable

= Netmask, link speed, Generic error

|P device name, etc.

usNIC-specific error
messages

mesSages
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Second experiment
Two different libfabric usac

= 100% portable

Generic error
messages

MesSsages
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libfabric performance vs. Linux verbs

Open MPI with usNIC: IMB PingPong Latency
2.4

imb-pingpong-ompi-1.8-verbs.out —+—
2.35 - imb-pingpong-ompi-1.8-libfabric.out —x<—

2.3
2.25
2.2
2.15
2.1

2.05

Time (microseconds)

1.95

1.9 1 | IIIIII| | | IIIIII| | | IIIIII|
0.1 1 10 100

Buffer size
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libfabric performance vs. Linux verbs

Open MPI with usNIC: IMB SendRecv Bandwidth

69000 . — .
imb-sendrecv-ompi-1.8-verbs.out —+—
68000 imb-sendrecv-ompi-1.8-libfabric.out —<—

67000
66000
65000
64000

63000

Bandwidth (megabits/second)

62000

61000

le+06

Buffer size
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Version roadmap

Git master
Main development

v1.8 / Stable
release series

thiar o . o
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Version roadmap

Dec 2014
Past libfabric Present Future
Git master libfabric
Main development
v1.9
Feature series

libfabric

v1.8 / Stable
release series

L . o
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Currently embedding libfabric

openmpi-master
: opal
L mca
L common
- - libfabric Because there is
Bl include  no public libfabric
- orov release (yet)

- SIc Will be removed before
_ Open MPI v1.9 release
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Periodic refresh from libfabric Github

openmpi-master
L opal
L mca
L common
s [l libfabric
B include

B prov

Bl src
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Periodic refresh from libfabric G

openmpi-master
opal
mca

common
s libfabric

afran]n
CIsCO
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000 /Corvonvine

Jeff

C i (B GitHb, Inc. (US] https:/github,com/ofwa ibfabric

R R B

©) | My

ofiwg / libfabric

Open Fabric Interfaces http://ofiwg.github.io/libfabric/

1,719 commits

Explore Gist Blog Help

@ Unwatch ~ 2

) b orench master - libfabric / +

& isauyres
- config

8 include

= man

8 prov

P

B giignore
B maimap
B AuTHORS
) CoNTRIBUT
B copyiNe
B Makefie.am
) README
B READMEmd
B autogensh
B configure.ac
) fifabricmap

[ iibtabric.spec.

#737 from

ORS

man pages: move generated nroff pages to
‘Add implomentation for fi_av_sraddr.
Updated nroff-generated man pages

usnic: SIOCGARP returing ENXIO me

o the ARP, Luke...

Morgo puil roquost #698 from shofy/mas
ghignore: also ignore configioompie
add mailmap fle o fix gt names +addresses
Updated author st

docs: Remove developer certicate of origin

Remove *.org quallfer from BSD license name.

man pages: move generated nroff pages to man/manX/
README: Add ™ @VERSION@"™ and " @DATE®"™ tokons.
READVE.md: add a tagiine thatinks to the ibfabric Covery projoct
autogen sh: confi wil now akroady aways exist

configure.ac: 1.0rc2 has boen roleased; on to 1.0rc3

Build: Statc consiructors for bulin providers

V10012
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latest conmit 90acsa2584 [
14 days ago

4days ago

2days ago

adayago

14 days ago

2 months ago

amonth ago

amonth ago

4 months ago

5 months ago

14 days ago
5 months ago
25 days ago
5 months ago
25 days ago
3 months ago

25 days ago

Asayres +- O & B

*sur @ Yro 2

© Code
@ Issues st
11 Pull Roquests 5

B Wiki
4n Pulso
s Graphs

 Setings

ssH o
B

You can done with HTTPS, SSH,
or Subversion ®

@ Clone in Desktop

4> Download ZIP



Periodic refresh from libfabric Github

openmpi-master
L opal
L mca
L common
B libfabric

B include
Moar new libfabric
Il prov

Bl src

goodness!
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Can also build against

external libfabric

openmpi-master

L opal
L mca libfabric
L common
| (e.g., installed

QJ? under $HOME,
B Q orin /usr, or ...)
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Will be the only model in v1.9

openmpi-master

libfabric

(e.g., installed
under $HOME,
orin /usr, or ...)
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Feedback loop = good

Using libfabric in its (first) intended
environment was quite useful

= Resulted in libfabric pull requests, minor
changes, efc.

Biggest thing missing is the mmunotify
functionality
= _..will file a PR/RFC about this soon
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Questions?
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