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Motivations

Tightly coupled multiscale applications are
composed of many single scale models that may
have:
- different hardware requirements (e.g. GPU, MPP,
SMP),
- different software requirements (e.g. Palabos, CPMD,
LAMMPS)

and must be run in parallel.

It is not possible now with existing middleware
services available in EGIl and PRACE. Therefore,
we have developed and deploying now core
middleware services - QosCosGrid, extending
capabilities available in EGI and PRACE.
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Challenges @%‘9@“

Running multiscale application in cross-
cluster environment requires addressing
the following issues:

» co-allocation of heterogeneous resources,

» coordination of application spawning at
multiple sites,

* enabling communication between firewalled
and NAT-ed systems.
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Resources Co-allocation @%@GG

- Based on Advance Reservation mechanism,
* Process managed by the QCG-Broker service,

* Reservations can be created on demand (using
QCG-Computing service) or manually (by an

administrator).
Mavrino (UCL) . - - _
: QCG reservation:  reservation

QCG reservation:
Huygens (SARA) .

MUSCLE

---------------------------------

.

.................................
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Application Spawning @%‘%‘3

* Problem: Kernels are started independently
* Solution: External service: QCG-Coordinator

QCG-Coordinator kernel A kernel B kernel C
(master) (slave) (slave)
| I

|
| GetProcessEntry(key=123) !
|

-

PutProcessEntry(key=123,
data = {150.254.173.215, 5000})

GetProcessEntryResponse:
data = {150.254.173.215, 5000}

_ GetProcessEntry(key=123)

<€

_Connect(150.254.173.215, 5000) GetProcessEntryResponse:
D * data = {150.254.173.215, 5000}

Connect(150.254.173.215, 5000) |
b I
|
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Connectivity (I) @%‘%ﬂ

* Majority of clusters use private IP addresses
for worker nodes

* Some of sites restrict also outgoing traffic
* Solution:
* Using predefined port ranges

* Muscle Transport Overlays (MTOs) user-
space daemons deployed on interactive

nodes
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Connectivity - MTO (lI)
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Application: In-stent Restenosis 3D @%@cp
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Example Run — 1st MAPPER Review @%{?@p

-
B <- - - Gopme s —

Admin

| wmusce | | wmuscle |

| MUSCLE |

Blood flow
model

Smooth muscle cell
model

Drug diffusion
Model

! 16/32 Cores ! 1024 Cores
Mavrino Reef Huygens

(UCL) (PSNC) (SARA)

* This demo integrated resources provided by
EGI, PRACE and local infrastructures.
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QCG-Broker - JobProfile

<topology>
<processes processesId="BF">
<processesCount>
/_ <value>64</value> Advance
</processesCount> .
<candidateHosts> Reservation created

Resource <hostName>huygens.sara.nl</hostName> by administrator
Requirements </candidateHosts>
<reservation type="LOCAL">p6@012.huygens.sara.nl.537.r</reservation>
</processes>
<processes processesId="SMC:collector:distributor:Blob:voxelizer:thrombusMapper">
<processesCount>
<value>1l</value>
</processesCount>
<candidateHosts> Kernels List
<hostName>reef.man.poznan.pl</hostName=>
</candidateHosts>
</processes>
<processes processesId="DD">
<processesCount>
<value>4</value>
</processesCount>
<candidateHosts>
<hostName>mavrino.chem.ucl.ac.uk</hostName=>
</candidateHosts>
</processes>
</topology>

Target System

Poznan Supercomputing and Networking Center




User Tools

* Command line clie

* Desktop client (QCG-Icon)
* QosCosGrid Executor in GridSpace EW

Current executor: C=PL/O=PL-Grid/0=Uzytkownik/O=CYFRONET/CN=Eryk Cie o0sGrid 2.3.0 ~ [

=
Experiment Workbench

File Management New experiment

e

Menu

-

Actions 7

| Default name [
Upload files

Snippet ID=al muscle 2010-01-11_13-51-27 with QosCosGrid 2.3.0 7 [ &d

Choose File | No file chosen
# configuration file for a MUSCLE CxA -]

cel10SI. txt v abort “this is a configuration file for to be used with the MUSCLE bootstrap utility" if _FILE__
outfirst.txt » # add build for this cxa to system paths (i.e. CLASSPATH)
m = Muscle.LAST
&3 kernel/ v m.add_classpath "#{ENV['HOME']}/isr3d/build/:"
LoadGeonetry - m.add_libpath "#{ENV["HOME']}/isr3d/build/:
palabosresults/ - # configure cxa properties
cxa = Cxa.LAST
cellslistsecond.txt v
cxa.env["cxa_path"] = File.dimame(__FILE_)
output.txt -
# declare kemnels
cellshearpalabos. txt ¥ cxa.add_kernel('BF', 'kernel.flow3d.Flow3dController) =
& cxa/ - cxa.add_kemel('DD', 'kemel.dd.DiffusionController')
hs_err_pid28714.1log - 3] No Inputs defined fo this snippet. (3] Mo outputs defl e e B%
log_send. txt i Executable arguments:
|} isr3d.postprocess v| | {SNIPPET}@[MULTI:Sites:([VAR:Namel;[VAR:Kernels],
[VAR:Cores][VAR:Reservation]) J@[VAR:Execution duration]
3 build/ -
busiTd it = Variables
uild. xm
Sites
surfacecoordsbis. txt > Name Kernels Cores. Reservation
cellslist.txt - |zeus.cyfror [sMCicollect |1 [
filler_geom 1.dat - [huygens sz [BF [32 “[p6012.huyg
surfacecoords. txt v [T | ‘ T [+
shearpalabosData. txt N
coorDatalD. txt v Execution duration |
slice.dat -
Note that the variables will be saved only for the current combination
outbis.txt v interpreter-executor. When you change any of these elements, the
variable values will be lost.
out.txt g -
cellslistfirst.txt v
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(5

S QCG icon

nts (QCG-Client)

Czas Zleceni

Skopiuj ID zadania
Otwérz katalog 2 wynikami

Podglad

Keopresomanie plikén
damych

Praygovomanie do slecenia sadsnia C\workimatlab\sinplePlot.m

Pobierz ponownie
Zleé ponownie zadanie

impleP] Zleé ponownie zadanie...

dany

Pebieranie danych wsierzytelnisiscych
qotomanie do slecenia zadsnia

Vstamienie frieski pliks

Usuri 2 listy

do transfers plikén
Oysytanie plik
Zlecania sadinia

Nazwa zadania  |Rysunki (poprawione)

Nazwa ~ Zakatesanol

¥sUnkI_2011_11_08,

PYsUnKI_2011_11 08__17 26 _14_3
PYsUnki_2011_11_08__17 30 33_1
PYsUnkI_2011_11_06__17_30_33_2
r¥sUnkI_2011_11_15__14 4803

zaséh Reef (PC5S)
Limit czasu 00:20:00
Parameter sweep

j: |QCG_STEP_INDEX

Rozpocznij od: [ 1S

Zuwieksza 0: [ 28

Z2akoficz po: [ 513

12 06___13.00_54_3
Ulubione
Quse ~ © - (T O wvsakai [ roldery [T

Adres |2 C\Documents and SettingstjkonczakiPulpititestinglzzz_2011_12 v | [£ Preidz

~
ﬂ \qegricon-outputs.zip
%8

matlab.out. bt
Dokument tekstowy
KB

=zzz_zurt

Narzedzia  Pomoc

2adania plikéw i folderéw\A

9 Utwérz nowy folder
€ Pubikuj ten folder w sieci
Web

UE

|2 Udostepni ten Folder

S Wczytaj certyfikat PKCS12

) Zadanie zakoriczone!

m osiagnat stan



DRMAA 0200

* Distributed Resource Management
Application API version 1.0 (more than 8

implementations),
* Exploited both by QCG and GridSpace,

* DRMAA 2.0 standard already released
(Advance Reservation support),

E; hodule load openmpi
° HPC-BASH '
E#pragma hpc-bash parallel for
for ((file_num=$first; file num<=$last; file num=$file num+l))
do
cd $BASE DIR/MODEL$file num/
#pragma hpc-bash batch-job walltime(00:30:00)
$CACTUS_HOME/exe/cactus_SandT SandTank.par
+ done
‘cd $3ASE_DIR/
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Further Reading @%ﬂgﬂ

* QosCosGrid homepage:
http://www.qoscosgrid.org/

* MAPPER Seasonal School Hands ON:

http://www.mapper-project.eu/web/guest/wiki/-/wiki/Main/
QosCosGrid+tutorial+for+1st+seasonal+school

* DRMAA && HPC-BASH:
http://apps.man.poznan.pl/trac/pbs-drmaa/wiki/

* DRMAA 2.0:
http://www.ogf.org/documents/GFD.194.pdf
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