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MOSIX: A Cluster Load-Balancing Solution for Linux

May 01,2001 By lbrahim F. Haddad and Evangeline  ["RXITY Be the first of your friends to like this.
Paquin

in Software

amazon
web services™

[brahim introduces the MOSIX software package and describes
how it was installed on an experimental Linux cluster in the
Ericsson Systems Research Lab in Montréal.

Software clustering technologies have been evolving for the
past few years and are currently gaining a lot of momentum
for several reasons. These reasons include the benefits of
deploying commodity, off-the-shelf hardware (high-power
PCs at low prices), using inexpensive high-speed networking
such as fast Ethernet, as well as the resulting benefits of
using Linux. Linux appears to be an excellent choice for its From Issue #85
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Infrastructure Requirements

* One stop shop for all tools necessary for Modeling and Simulation

* Qualified, reproducible, and secure environment

 Scalable to meet needs of scientist(s)

 Easily transition from modeling -> simulation -> presentation -> reporting

e Supports multiple areas — PMx, Stats, Systems Pharmacology, Data Science
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Easy, Agile, Reliable Solution for

Big Computation in the Cloud

A product of original R&D

by
NME T RUM

RESEARCH GROUP
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What is METWORX™?

Browser-based portal to AWS cloud computing
Cloud-powered decision making tools

On-demand

o~
Secure mMetworx

Autoscaling your high-performance
platform

Qualified, managed, reproducible

Size-as-you-go encrypted storage

Platform tools include: Rstudio, Perl-speaks-NONMEM (PsN),
metrumrg, OpenGrid Scheduler, NONMEM®, OpenBUGS, Stan,
Monolix, Matlab, SAS, Pirana Desktop
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Cloud vs. Fixed Hardware Investment
efficient utilization of resources

Metworx Metworx utilizes Metworx utilizes

Subscription faster machines faster machines
Start From AWS From AWS

I I

AWS upgrades AWS upgrades
virtual machines virtual machines

t: 1

Viontn .lri.l' n 2 I :’i:I' ‘
Faster
processor
and new OS

available
Hardware OS patched OS patched Obsolete
Purchased & hard drive & hard drive computer
& Deployed replaced replaced replaced

+ Fixed grid becomes obsolete within a year of purchase but must still be maintained until
a replacement system is justified.
+ Repeated system maintenance cycles result in repeated system down-time.
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METWORX™ Envision
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Non-technical users,
Development Team, Decision
Makers

o
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Modeling and Simulation Based Decision Support:

Typical Process Flow

Present Results &
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Constraints Decisi
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Define Questions,
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o/ Results and
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Models &
Simulations Shared

Compute
Server or Grid @
Refine Models
& Simulations
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Harnessing the Power of Cloud Computing with Metworx
Performance and Shiny Server Pro through Metworx Envision

© Metrum Research Group 2017

Development Team,
Decision Makers

i

Define Questions,
Decision Criteria,
Constraints,
Scenarios

i

M&S Scientist

Quantitative
M&S Strategy

L

METWORX™ Packs

Sy
= W -Ty- W

METWORX™ Envision

\ Explore Results & Alternative )

Scenarios: Real-Time Simulation

l

M&S Based Decision

~

METWORX™ Performance

. r User 1
S

e U

- — Ty =

Cluster

EC2
Cluster

L Other M&S Projects —/
Implement r r
Estimation ~ r. r.

Models &
Simulations

. r User 3
R
[ i

METWORX™ Performance

I Refine Models

Analyze Results,
Prepare Web App &
Supporting EC2
Cluster

@

Assess M&S
Results:
Satisfactory?

& Simulations

NVME T RUM

RESEARCH GROUP



R Related Tools NETRUM

HHHHHHHHHHHHH

/ﬁrgsolve A
4 R

RCpp
C++

ODEpack

© Metrum Research Group 2017



Desktop Tools NETRUM

RESEARCH GROUP

- — - ”
Applications Menu ﬂ O w @ Register matiab 4 ( 4\ MATLAB R2016a B Monolix - 2016R1- theop...| # Pirana & [Terminal] | - 20:16
mehworx o 68 > L
4 Pirana =
File Models Results Tools View Help

Monolix - 2016R1- theophylline_project.mixtran
Project Settings Workflow Graphics Additional tasks Help

Tasks
e Boma = Run console comman |l 2 [Fiter Population Fisher Loa-Likelihood Graphics
Folder: |/data/pirana_examples Local o S Ll _Jﬂ ~ _.‘H | _]Q ~ Run
A = o o < . - Select plots Assessment
(NS o I = = I NG W N S R = = X I= > o D@D = ystceh. Apprex. | Cond. mesns nd s.0. nperance Sampang
Data and model
Mod# ‘Ref# |Descnpllon ‘Memod ‘Datasel #ID/#0bs | OFV ‘cot:v ‘s |El ‘c @ and mode
b Data | of the s There is no covariate
= - [ theophylline_data.txt e oy _ Mixture |
100 PK model 1 cmt base, FOCE+I worksho 40 / 760 2932.389 s -
Model file J . Covariance model
101 100 PK model 1 cmt base WT-CL, FOCE+I worksho [ mixtioral L lcpt_kaVCl i ]
102 100 PK model 1 cmt base WT-CL allom FOCE+l  worksho iﬂﬂ —
iag:
103 101 PK model 1 cmt base WT-CL SEX-CL, FOCE+I worksho Model for the observations o/ oj 1 Full
104 100 PK model 1 cmt base ETNI-CL, FOCE+I worksho name type prediction error r
105 102 PK model 1 cmt base WT-CL allom SEX-CL, FOCE~+I worksho concentra  continuous Ce constant hd |8
MATLAB R2016a
] 080,000,608
= — o New Variable 7 Analyze Code - Preferences > § Fixed effects
L..} ‘ﬂ] \J [JFind Files %) U = e ) == ‘@ & (2) 3 community
Ll Open Variable v “_‘.2 Run and Time Ly Set Path 1 1 0.05
New New Open . Compare Import Save Simulink  Layout Add-Ons  Help 3 Request Support
Script - A Data Workspace _') Clear Workspace w °J Clear Commands w A |.| Parallel « - - Stand. dev. of the random effects :]
FILE VARIABLE CODE SIMULINK ENVIRONMENT RESOURCES [ 1 1 1
<= = 5 = D/ » home » billk » v\R
Current Folder (G Command Window Workspace ®
Name - | New to MATLAB? See resources for Getting Started, Name - Value
. f:' ’ R A New MATLAB Graphics System x
& Documents MATLAB R2014b introduces a new MATLAB graphics system, with new
Downloads default colors, fonts, and styles, and many new features. Some existing
] i i i f MA 8 -
o tzg:nrr:g/rzeed to be revised to work in this version o TLAB : theophylline_ project Last resutts £ T
fx >>
133 R
Templates
~J
© Status: idle
Details v
Select a file to view details
K [ »]
-| Ready

© Metrum Resea up 2017



Vision for M&S Cloud-Based Platform NE TRUM

RESEARCH GROUP
a

METAVIODL™

m Monolix

EBS stor age Clinical

PKNCA Trial Data
[ backup _ ‘ MATLAB —
Studio NONMEM7 JIErprE

Shin <) he

oo e program for Nonlin

o 0.‘“. o y Mixed Effects Modeling ReSO urce
@ g ] —a |
‘@ | L Eﬂ_‘jff‘]"‘(u‘ii"«‘ﬁ */ 0 /| J}.

Bioconductor mrgso/ve

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

mefworx

. Comparative
Corgﬁ)‘fgg;"“a' Systems PK-PD, Trial Statistical Effectiveness,
. " Pharmacology Simulation Analysis Health
Bioinformatics Outcomes

© Metrum Research Group 2017



