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A bit of
background

There's also beauty In
computing environments
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Tools that enable great
science



PRAGMA + GLEON

e Brings together computer science and lake
ecology researchers and students

e Catalyze interactions between the two domains,
focusing on scenario of complementary interest
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Our ‘expedition’ thus tar

* [eam has collaborated on the conceptualization
of a computing infrastructure

|[dentity gaps early on, build shared knowledge

Iterate throughout |mplementat|on
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Expedition Goals

* A collaborative, distributed computing
infrastructure capable of serving, in a sustainable
manner, the increasing data processing demands

of lake ecology scientists

Understandmg the opportunities and Challenges
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Requirements

o Usability
e Ease of use is crucial - but not easy to achieve

 Meet haltway
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lechnology overview

Desktops Servers
(near you) (distributed)

Overlay
o @ software
D (IPOP)

Job scheduler
software

(HTCondor)




Overview

Connectivity:
IPOP GroupVPN
: overlay




HTCondor: High-Throughput
Computing

* Run large batches of independent, long-running
simulation jobs across distributed computing resources

« HTC versus HPC/supercomputing

e Support existing code (e.g. GLM model)
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User Workftlow

e [nstall IPOP+HTCondor software on your PC
desktop(s)

* Configure IPOP to “join” the GroupVPN overlay

~__* Gain access to number of resources
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HTCondor Workflow
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HTCondor

Submit HTCondor TEEN
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Prepare |obs
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Prepare batch
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Submit batch

Queue a batch
Hi 5 for execution

condor_submit .
I ceRincancE
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HTCondor at work

Jobs execute

File transfer ~ concurrently
- (inputs, executable) I i ..
......................................................... — | |

Central Manager’s ....
| Matchmaker ....
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HTCondor at work

II__n Job completes

— | D ; (outputs) u“ .
L LINN
| NEER

¢ v v T y N , o ' J LA Lodg 2, oy o - -
b Bl i AR e i e T A 2 " -;"'. ol . . . . - > A hoies i & Sl K
R b ARG e’ L L Sy g o= < pA NS ) Lite (N0 2 3 -
N e ! o Y s . Uiy 8 P A R Rty Y . » P 4 A ® Ta el = = (% a8 L A aesri T




HTCondor at work

| Job fails; restart
File transfer

= inputs, executable _m.
_
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HTCondor at work

Job completes

File transfer
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IPOP: Overlay Network

e Resources that HTCondor needs are distributed across
multiple GLEON/PRAGMA institutions

* Challenges: firewalls, Internet addresses

e Qverlay network brings resources together
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IPOP: Overlay software

Virtualization
HTCondor does not “see” overlay
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Who to connect?
Based on Online
Social Networ

techniques




Workflow Revisited

e Download and install HTCondor software

 Download and install IPOP overlay software

 Request to join the “social network”
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https://github.com/GRAPLE/documentation/wiki

Demo - outline

e | ook and feel of the user intertace
« HTCondor commands, behavior, terminology

e Practical example:
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Workftlow

* Will focus on the “lifecycle” of a batch of jobs

* Assuming IPOP/HTCondor software installed

m Inputs, executable, libraries
repare patc i

Folcelsi
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Preparing batch

* [olders in your computer

L &

@iej_ » condor_mendota_batch » condor_mendota_batch »

e Executables (.exe, .dll)

Organize v a Open Include in hibrary ~ Share with ~ New folder

* Input files (.nml, .csv) e

& Downloads

mendota_sims

= Recent Places

 Each folder is a job ——

<« '_(:'1:21"-fnr':d:'!.1_:..el«\h » mendota

Organize ~ Include in library ~ Share with ~ New folder

e Condor submit file B videor

[ Favorites

glmb4

'8 Homegroup cript
scripts

e Specifies batch — i

£7 ek (C) o
& Local Disk (C:) 5 Libraries sim2

¥ Shared Folders ( « Documents

o' Music

Qi_l Network m Pictures

B Videos

mendota_t

"31 Homegroup



Preparing batch

* [olders in your computer

e Executables (.exe, .dll)

<« condor_mendota_batch » mendota_sims »

Organize ~ Include in library ~ Share with ~ New folder

* |nput files (.nml, .csv)

glmb4

® EaCh fOlder iS a jOb \b <« condor_mendota_batch » mendota_sims » gimbd

Organize v Include in library ~ Share with ~ New folder
. . ) [ Favorites
e Condor submit file Pl Deskiop
" & Downloads % hdfS_hidil.dll
<, Recent Places % hdf5dil.dil
v % libmmd.dil
e Specifies batch wcondl 5 Libraies 3 netcdt

* Documents 2, svml_dispmd.dll

o' Music 2 szip.dil
k= Pictures %, zlibl.dll

88 Videos

«% Homegroup




Preparing batch

Folders in your computer
e Executables (.exe, .dll)
* |nput files (.nml, .csv)
 Each folder is a job
Condor submit file

e Specifies batch

<« condor_mendota_batch » mendota_sims »

Organize ~ Include in library ~ Share with New folder

{ Favorites
Bl Desktop
& Downloads

Recent Places

-2 Libraries

Documents

'% Homegroup

/& Computer
i’_ Local Disk (C:)

¥ Shared Folders

€M Network

19 tems

glm64
scripts
sim0

Organize » Include in library ~ Share with + New folder

{ Favorites
mendota
. SimulationResults
. mendota
. aed_phyto_pars.nml
-2 Libranes aed_zoop_pars.nml
| Documents CommunityMatrix.csv
o' Music . fabm.nml

&= Pictures . glm.nmi

E Videos Mendota_hourly.csv

Mendota_pheasant.csv



Workftlow

* Will focus on the “lifecycle” of a batch of jobs

* Assuming IPOP/HTCondor software installed




Workftlow

* Will focus on the “lifecycle” of a batch of jobs

* Assuming IPOP/HTCondor software installed




Workftlow

* Will focus on the “lifecycle” of a batch of jobs

* Assuming IPOP/HTCondor software installed

Analyze outputs
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