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work-flow
/"wark flo/

noun
noun: workflow; plural noun: workflows

1. the sequence of industrial, administrative, or other processes through which a
piece of work passes from initiation to completion.

Translate workflow to Choose language ~|

Use over time for: workflow
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Example from Research: Using FEMA
P-695 for new systems

Chapter 6: Nonlinear

Analysis
=
Chapter 7: Performance
Evaluation

Chapter 8: Documentation
and Peer Review

Incipient

Comprehensive
collapse data

Robust analytical
models of building
configuration/performance
properties evaluated with

representative earthquake records
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* As engineers we often need to:
— Repeat Processing Steps on New

Data Example3.1.tcl Example3.2.tcl
— Automate Data Processing Steps
— Reproduce Previous Results OpenSees
— Share our analysis steps with
other researchers Node. out
— Reliably execute analyses on \

unreliable infrastructure

— Execute Analyses in Parallel on
Distributed resources Disp.jpg

This you may not know you need!



So What!

Technology is Changing
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Bell's Law of Computer Class formation
was discovered about 1972. It states that
technology advances in semiconductors,

© storage, user interface and networking advance
- every decade enable a new, usually lower
priced computing platfor to form. Once
formed, each class is maintained as a quite
mdependent industry structure. This explains
mainframes, minicomputers, workstations and
Personal computers, the web, emerging web

services, palm and mobile devices, and
1.00 It INnte ONNE




STEVE JOBS KEYNOTE WWDC 2011

Some people think the cloud is just
A hard drive in the sky!

Cloud computing is internet-based computing ,
whereby shared resources, software, and information
are provided to computers and other devices on
demand, like the eleCtriCity grld source: wikipedia

“..PC and Mac Demoted to a Device”



Cloud Computing Compute Resources

e Commercial
By

e T . amazon
web services
* Research
— All of the above PLUS
— Dedicated High Performance Computers

— Distributed Computers (Grid)



OpenScience Grid

= 0OSG
= 30 Virtual Organizations
= 80 sites
= +1 million CPU hours

A national, distributed computing partnership for data-intensive research

== Open Science Grid

Jobs = CPUHours = Transfers  TB Transferred | Status Map gitsei CelVersciacioss R0
- i Site g E
({AQ : EIEE 2 In the last 24 Hours
1 e g 517,000 Jobs
| o N ikasesr 7 “Greenland .~ o Site: INFN-PADOVA 2,029,000 ' CPU Hours
-‘»; w Resource Group: SBGrid 1,417,000 Transfers
H‘éz!;’" | INFNPD-GlideinWMS-Schedd 543 TB Transferred
9| Status not calculated
- o In the last 30 Days
% . . ““w 4 14,448,000  Jobs
i Co -
= Corshes Aisin 58,606,000 = CPU Hours
! oA e g France Ll R
i NS 5 0 G 43,312,000 Transfers
£ Ui d;f-‘tu o “W Sorin : z
6 VO 2 ik et g’ \.‘ AR freec 27,394  TB Transferred
“y o Q - '{}m\“ g A’.\‘Irg’::t,:c » Mediterrane
Pt "~$¢JS‘K‘ T Ocean o B &3 In the last Year
k1 g DRV 226,257,000 Jobs
“Mexico, iMexicol Sahara
%, Cuba o 631,003,000 CPU Hours
i 3 Mauritania ali et
L e P o 554,526,000 | Transfers
[ e Ml
ﬁvenefueu.myln. kG 9 e eniaigena 274,868 TB Transferred
;Jomhia "{‘," '“ “suriname Guror i




How Do We Use These Resources
Cloud Service Models

* laaS: Infrastructure as a Service

— In the most basic cloud-service model, provides Cloud Clients
companies with computing resources including Neb browser, mobile app, thin client, terminal
servers, networking, storage, and data center space emulator, ...
on a pay-per-use basis. (You Rent the Hardware)

* PaaS: Platform as a Service @

— Provides a computing platform, typically including

operating system, programming language execution - Saas .
environment, database, and web server (You Rent 3| CRM,Email,virtual desktop, communication,
the hardware, OS, basic software: databases, s games, ...
compilers, web server) Paa$

Execution runtime, database, web server,
development tools, ...

 SaaS: Software as a Service

Platform

— Cloud-based applications—or software as a service
(SaaS)—run on distant computers “in the cloud” laas
that are owned and operated by others and that Virtual machines, servers, storage, load
connect to users’ computers via the Internet and, ° balancers, network, .

Infra
SLructure

usually, a web browser. (



Application
Developers

Network
Architects

Value Visibility to End Users



Example SaaS: The OpenSeesLab tool:

http://nees.org/resources/tools/openseeslab

nSeeslLab NEEShub

ollection of Tools for Structural/Geotechnical Engineers
that use the Open System for Earthquake Engineering Simulation

|s a suite of Simulation Tools powered by OpnSees for:

1. Submitting OpenSees scripts (input files) to HUB resources
2. Educating students and practicing engineers
3. Providing Examples to Developers



hub

OpenSees Interpreter Tool

| Java Applet Winc

g

Application:

|OpenSees Interpreter

LY | -~
PEIIBELS

OpenSees -- Open System For Earthquake Engineering Simulation
Pacific Earthquake Engineering Research Center —- 2,2,1

{c) Copyright 1999,2000 The Regents of the University of California

All Rights Reserved

{Copyright and Disclaimer B http://www,berkeley,edu/OpenSees/copyright html)

OpenSees > tar xBf A_Example.tar

OpenSees > cd A_Example

DpenSees > source Ex8,tcl

couldn't read file "Ex8,tcl": no such file or directory
OpenSees > ls

A3, tcl

ExampleSP1,tcl

Node,out

analysis,tcl

model ,tcl

peerRecords, txt

OpenSees > source AS.tcl

WARNING analysis Transient dt tFinal - no LinearSOE specified,
ProfileSPILinSOE default will be used

Node: 525
Coordinates : 11 10
Disps: 0,00977277 0,00977277 -0,00409793
Velocities 3 0,0141832 0,0141832 -0,00878414
commitAccels: 0,128284 0,128284 0,228457
unbalanced Load: 0 0 0
ID:012

Simulation Time 192

OpenSees > cd ..

OpenSees > tar cBf A_Example.tar A_Example
OpenSees > |}




Cute
BUT
So What!

e Actually if Software Providers (Dassault Systemes,
ANSYS, csi, ..) provided their applications in a SaaS Model,
engineering firms could adjust better to deadlines,
market up’s and down’s than they can now!

Technology is Changing




Scientific Worktlows
will make this future possible

Software exists for creating such workflows that can take advantage
of computational resources in the cloud! Scientific workflow allows
engineers to compose and execute a series of computational or data

manipulation steps in a scientific application.

* Orchestrate complex, multi-stage scientific computations

* Expressed in high-level workflow languages
— DAGs, scripting languages, data flow, actors, etc.

 Can be optimized, and automatically parallelized for execution on distributed resources

.
Split -
~
M filterContams filterContams filterContams filterContams filterContams filterContams filterContams filterContams filterContams filterContams filterContams filterContams
Filter &
Convert | '\  + [ U [ T 7 0 ]
V _ fast2biq fast2biq fast2biq fast2bfq fast2bfq fast2biq fast2bfq ~ fast2bfq fast2biq fast2biq fast2biq fast2biq
N \ T/ a4
I\/Iap { - - an o i an g e g an an e
AW .| I/ N\
M mapMerge mapMerge mapMerge mapMerge _ mapMerge mapMerge
erge<{ T N/
mapMerge
Analyze{ ®
®

Acknowledgements:Ewa Deelman, Mats Rynge, Karan Vahi , USC Information Sciences Institute



Pegasus

Workflow Management System
http://pegasus.isi.edu

Pegasus is a workflow planner ("compiler") which can handle everything from single-task
workflows to workflows with millions of tasks

O Workflows enables parallel computation

O Pegasus workflows are described in a higher level portable and reusable format

O Enables execution on standard compute infrastructures (clouds, grids, campus clusters, ...)

Pegasus automatically restructures the workflow to improve performance and data
management

O Task clustering - combining short tasks into longer jobs

O Workflow reduction / data reuse - workflows are minimized based on existing data

O Data cleanup - Pegasus maintains a minimal storage footprint during execution

Pegasus automatically plans and optimizes data placement

Pegasus is not just for large-scale workflows. Other reasons for using Pegasus:
O Well defined failure recovery - automatic retries in case of failure to increase the overall reliability
O Monitoring - provenance data
O Debugging - tools to pinpoint failures

Acknowledgements:Ewa Deelman, Mats Rynge, Karan Vahi , USC Information Sciences Institute



Generating executable workflows with Pegasus

* Create a DAX

A DAX contains a description of the abstract

workflow in XML format.
* |tisthe primary input to Pegasus

APls for

workflow
specification %}
(DAX"' pagasvs
DAG in XML) |
(DAX) i}
Java, Perl, Python _t. fc

Executable Workflow

Abstract Workflow

LEGEND

0000000

Unmapped Job

Compute Job
mapped to a site

Stage-in Job
Stage-Out Job

Registration Job

Make Dir Job
Cleanup Job




Example DAX File



Example DAX File

<?xml version="1.0" encoding="UTF-8"7>

<!—— generated: 2013-07-31 20:18:11.772766 ——>

<!—— generated by: fmk ——>

<!— generator: python —>

<adag xmlns="http://pegasus.isi.edu/schema/DAX" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemalocatior
chema/DAX http://pegasus.isi.edu/schema/dax-3.4.xsd" version="3.4" name='"dax">

<pfn url="file:///home/neeshub/fmk/EXAMPLES/Pegasusl/inputs/Example3.2.tcl" site="local"/>

</file>
<file name="genPlot.m">
<pfn url="file:///home/neeshub/fmk/EXAMPLES/Pegasusl/inputs
</file>
<file name="Example3.1l.tcl">
<pfn url="file:///home/neeshub/fmk/EXAMPLES/Pegasusl/inputs
</file>
<executable name="opensees" namespace="opensees" version="1.0" arch="x86_64" os="1linux" installed="true">
<pfn url="file:///grid/app/nees/opensees/bin/OpenSees" site="HCC_US_Fermigridosgl"/>
</executable>
<executable name="octave" namespace="system" version="1.0" arch="x86_64" os="1linux" installed="true">
<pfn url="file:///grid/app/nees/bin/octave-3.2.4.sh" site="HCC_US_Fermigridosgl"/>

Example3.1.tcl m

<job id="ID@000AO1" namespace="opensees' name="opensees" version="1.0">
<argument>Example3.2.tcl</argument>
<uses name="Example3.1l.tcl" link="input"/>
<uses name="Node.out" link="output"/>
<uses name="Example3.2.tcl" link="input"/>
</job>
<job id="ID@000RO2" namespace='"system" name="octave" version="
<argument>——silent genPlot.m</argument>
<uses name="Disp.jpg" link="output"/>
<uses name="Node.out" link="input"/>

oo
|
<uses name="genPlot.m" link="input"/> -~
</job>
<c%if3 re1="100000002" >

o 0 —
vane ™ ref="100000001" /> R @ H @‘ﬁl @ m] S [:h] U E@@ .

™

</adag>



Scientific Workflows
+

Cloud Computing

Future of Engineering
Simulation



Example: Moment Frame Reliability

Kz ') Application:
- NG rMoment Frame Earthguake Reliability Analysis v
PENPSEES | q LI E
B i 4
) Graphic

Simple Moment Frame Reliability Analysis

v rrorrorr bayWidth *W1= _Weight 1
= 3 L A i (numBays+1)
] / { \ 8 (’ ) O \‘ E@E
. [——singhe oS ./ ] |
P LIANERT | B e v — —
; / / = Application:
= / 1 \\ S M1’ 4 M1R M‘I_'\\ e 9[]399" [Moment Frame Earthquake Reliability Analysis ~|
N c| () @ @12~ -
- / / \.\'\\’ (~/ L ‘-.‘ _/ S
T :':Mﬁ\:ihi LI TR 2\ osimulate
Yield Point Histogram of A36 Steel T 9
Ug, o u
NEHRP - FEMA-355A ;/r\"“ . "% &I\l@_@_._ Result:lRoofDispIacement j L
| numBays |
. =]
*for material parameters, “Properties of Steel fc '
T.V.Galambos and M.K.Ravindra, ASCE, 104(¢ al
i
A
Clear

S results  Parameters...
Simulation = #4

»#Simulations = 1000
All |y

-

< Floor Properties |




Moment Frame Reliability Tool In
OpenSeeslLab on NEEShub Makes
use of Pegasus and the Resources of
—o-the Open-Science-arid .

OSG delivered across 110
sites

Jobs CPU Hours Transfers TB Transferred Status Map

| Site INFN-PADOVA j]

O it

In the last 24 Hours
gt j 517,000 Jobs

S ~Greeniand 7 Site: INFN-PADOVA 2,029,000 | CPU Hours

Iceland
4 1,417,000 | Transfers

“ INFNPD-GlideinWMS-Schedd 543 TB Transfen_ed

In the last 30 Days

14,448,000  Jobs

Hudson
Bay.

9| status not calculated

(0}

s e Kingds
Ireland
on ac Germany o

Cormence s 58,606,000 CPU Hours
; N N (Hrie Bay.of Francel s S Roman
ol MR 0 4y O p T = D o 2 43,312,000 Transfers
P VY "’: 4 Pl W Spain ;
: v oL o o ety Creece 27,394 TB Transferred
. L A LT 0% e
Az, m = Atiant un e S
? Bt qn :;/:S :L,«'é; M0 Ocaena;)c M_ornc(.:o e 5 In the Iast Year
Cg“‘lf’a‘lmnab \ (2 %) w Alusn Libya E 226,257,000 Jobs
“Mexico, fexico. Sahara
E cus 631,003,000 = CPU Hours
¥ v Mauritania o Niger
*latemata Cansoeen - Chad 554,526,000 Transfers
Nearagua ) oo Ut G reaaras (e
e 5 Hganifpioens ] 274,868 TB Transferred
alombil Suriname. ésm::; a

And OpenSees and Matlab (octave)
running on these resources



A

Matlab is used to 10’ s to 1000’ s Matlab is used
generate random of OpenSees to process the results
material properties Simulations and generate figures

Zy~—. Pegasus is Responsible for moving the data from the NEEShub to the
%} OSG, orchestrating the workflow and returning the results to NEEShub.

pagasvs



Moment Frame Reliability Analysis

B [=1]E3
Application:
|M0ment Frame Earthquake Reliability Analysis |
—  simulate
F
Result: | Roof Displacement :| L{;ﬂ
=]
! .
Y
I,
]: . ?
| .
I o results  Parameters... Clear
Simulation = #4
»#Simulations = 1000
all
g [ .\ ]
J
< Floor Pronerties I




sing OpenSees & Cloud Resources on NEEShub?

Batchsubmit/Submit OpenSees Lab

hsubmit - High Volume Job Submission ¥ Terminate | wp Keep fd nSees Laboratory

Keep fq

m@NEEShubs™$ i

Application:

e :'_)IJ 3 a 83 IParaIIeI Job Submission hd
S

Script: [/apps/openseesbuild/currentyNEEShubExa Simulate | new input parameters ) About
Questic

ource: ICaner -

Parallel Job Submission Tool

alication: [OpenSeesMP b This tool can be used to submit parallel opensees jobs. The user
— is asked which parallel OpenSees application to use, which parallel
icessors: 16 S machine to
run on, how many procceses to run and which parallel machine to ru

Walltime: |00:30:00
these on.

The results from the analysis when completed will be placed in the
users /scratch directory. The actual directory location will be shown i
the result screen.

IMPORTANT NOTES:

1) the main script CANNOT be located in your home directory. It and
all

the files it requires must be in a subdirectory.

2) control will return after the job has been submitted, AND NOT after
the job has completed. This means you may have to wait awhile
hefore the actual results are located in your output directory.

3) NEES is a local machine limited to around 16 processors BUT the
jobs will start right away. Hansen is an intermediate machines with 96
processors. The others are larger machines. All jobs sent to machines
other than the local machine can take awhile to start!

4) as an example set the main script as:
fapps/openseeshuild/currentyNEEShubExamples/SmallMP/Example.tc

DO NOT SELECT OpenSeesSP for this example.

ge (manage) hge (manage) f O *y780




g 'T; 3 " Application:
) > .
S 3 :}!J >) 33\ |Opensees Interpreter 3]

RunOpenSees 2=&1 | tee stdout.out § emacs@NEEShub x

/apps/openseeslab/r112/middlevare/, ,/bin/RunlpenSees

OpenSees -- Open System For Earthquake Engineering Simulation
Pacific Earthquake Engineering Research Center -- 2,4,0.8

If Workspace tool is unavailablkle

to you, | prefer the OpenSeesLab

erees 5 storm 6 tool to gain access to the linux

o operating system simply because
of the tabbed widgets.

Actually the Workspace Tool
Is Best Tool for Job BUT Access

To Tool is Limited to Developers

elifornia

‘ﬁil Righés-Réée;vea o
{Copyright and Disclaimer @ http://www, berkeley,edu/OpenSees/copyright, html)




Manage Files using SynchroNEES

Overview | groupdey x]

SynchroNEES

B~ projects
[0 2delicktel

]

O
3/
B

]

{

cisez009
citations
colvintcl
colvinZ tcl
dakota

|

4

- File
[ Desktop

] Documents

[ Jaguar_workspace
[ Music

[ Pictures

[ Public

[ Templates

Size
4.0 kB
4.0 kB
4.0 kB
4.0 kB
4.0 kB
4.0 kB
4.0 kB

Modifiet
Mon 12 Jul 2010 10:1
Tue 07 Apr 2003 08:2
Maon 22 Feb 2010 04:
Man 27 Apr 2009 11:
Mon 10 Nov 2008 12
Maon 27 Apr 2009 11:
Man 27 Apr 2009 11: V|

| S

o

r

E@ Group Files: Group collaboration ideas

File
8- dropbox
{0 classProject
-] datasets
8- tian
(w) image006.jpg
[0) shaketable.csv
{7 trialz
) NOTESHt
) oshome.tgz

J—

My Files @

= SynchroNEES
= Home space
= Group space
= Scratch space
" Local machine



HANDS ON - Getting Started

= Register on NEEShub (nees.org)

= Might need (Submit a support ticket and ask for HPC
access)

= https://nees.org/resources/openseeslab and click
“Launch Tool”

OR

Find in https://nees.org/resources/tools

‘ces | Sort by Title
[Al] BuildingTcl OpenSees Laboratory
CATEGORY: data visualization and mgmt (16) OpenSees Application Development
CATEGORY: engineering seismology (14) OpenSees Laboratory gl Simulation Tools for Earthquake Engineering using
. . OpenSees Learn more »
CATEGORY: finite elements (7) >  OpenSees Navigator 2.5
CATEGORY: geotechnical analysis (7) SAP2000 Educational Version Launch Tool
CATEGORY: hybrid simulation (3) Steel Portal Frame Analyzer
CATEGORY: simulation management (2) ZEUS-NL

CATEGORY: structural analysis (26) 0 Citation(s)

CATEGORY: telepresence (8)

13 questions (Ask a question



Now Some Demos

e Start the OpenSees Interpreter in OpenSeeslLab
* Type xterm & at the prompt (see 3 slides back)
* Go to the xterm tab and type the following in the terminal:

svn co svn://opensees.berkeley.edu/usr/local/svn/OpenSees/
trunk/Workshops/SimWorkshop SimWorkshop

* You should now have SimWorkshop directory & 5

subdirectories!

/SimWorkshop/SmallSP
/SmallMP
/Pegasusl
/Pegasus?2
/Pegasus3

NOTE: xterm and batchsubmit offer a regular linux terminal.

You you know linux you can do lots of things here (ls, cd, vi,
emacs, ssh, scp!). It’s just used so NEEShub can log how much

time people spend using batchsubmit!



/Pegasusl simple workflow

Example3.1.tcl Example3.2.tcl

OpenSees

genPlot.m Node.out

Octave

Disp.jpg



/Pegasusl — dax.xml

<?xml version="1.0" encoding="UTF-8"7>

<!—— generated: 2013-07-31 20:18:11.772766 ——>

<!— generated by: fmk —>

<!— generator: python —>

<adag xmlns="http://pegasus.isi.edu/schema/DAX" xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" xsi:schemaloca
chema/DAX http://pegasus.isi.edu/schema/dax-3.4.xsd" version="3.4" name='"dax">

</adag>

<file name="Example3.2.tcl">
<pfn url="file:///home/neeshub/fmk/EXAMPLES/Pegasusl/inputs/Example3.2.tcl" site="1local"/>
</file>
<file name="genPlot.m">
<pfn url="file:///home/neeshub/fmk/EXAMPLES/Pegasusl/inputs/genPlot.m" site="1local"/>
</file>
<file name="Example3.1l.tcl">
<pfn url="file:///home/neeshub/fmk/EXAMPLES/Pegasusl/inputs/Example3.1.tcl" site="1local"/>
</file>
<executable name="opensees" namespace="opensees" version="1.0" arch="x86_64" os="1linux" installed="true'">
<pfn url="file:///grid/app/nees/opensees/bin/OpenSees" site="HCC_US_Fermigridosgl"/>
</executable>
<executable name="octave'" namespace='"system" version="1.0" arch="x86_64" os="1linux" installed="true'">
<pfn url="file:///qrid/app/nees/bin/octave-3.2.4.sh" site="HCC_US_Fermigridosgl"/>
</executable>
<job id="ID00A0BA1" namespace="opensees'" name="opensees" version="1.0">
<argument>Example3.2.tcl</argument>
<uses name="Example3.1l.tcl" link="input"/>
<uses name='"Node.out" link="output"/>
<uses name="Example3.2.tcl" link="input"/> Example3.1.tcl Example3.2.tcl
</job>
<job id="ID0@0000B2" namespace='"system" name="octave" version="1.0">
<argument>——silent genPlot.m</argument>
<uses name="Disp.jpg" link="output"/>
<uses name="Node.out" link="input"/>
<uses name="genPlot.m" link="input"/>
</job>
<child ref="1D0000002">
<parent ref="1D0000001"/>
</child>




To submit the workflow type:

cd Pegausl
emacs dax.xml (change fmk & dir location to reflect your setup
submit —-v WF-OSGFactory FERMI pegasus-plan --dax.xml &



/Pegasusz same simple workflow

* Building & executing the .xml file is a pain!
* Can use python, java, ...

#1/bindsh

trap cleanup HUP INT QUIT ABRT TERM
fcleanup()
# echo "Abnormal termination by signal”

) kill -TERM "jobs -p~

. Jetc/environ,sh
use -e -r pegasus-4,2,0

.Jopensees-dax-generator,py > dax,xml

unuse -e pegasus-4,2,0

submit -v WF-0SGFactory_FERMI pegasus-plan --dax dax,xml &

 To both create the dax and submit in Pegasus?2 just type:
./submit

The complex stuff is in the opensees-dax-generator.py



opensees dax generator.py
eof (end-of-file)

f# Create a abstract workflow
dax = ADAG("dax")

# Add executables to the DAX-level replica catalog
opensees = Executable(namespace="opensees", name="opensees", version="1.0", os=\
"linux", arch="x86_64", installed=True)

#opensees.addPFN PFNg{"fiIe:///apps/opensees/bin/OpenSees", "local"))
opensees. addPFN( FN("file:///grid/app/nees/opensees/bin/OpenSees”, "HCC_US_ Ferm\

grldosg1 ")
ax.addExecutable(opensees)

octave = Executable(namespace="system", name="octave", version="1.0", os="linux\

" arch="x86 64", installed=True)

#octave.addPFN(PFN("file:///usr/bin/octave", "local"))

gctav1e.)addPFN(PFN("fiIe:///grid/app/nees/bin/octave-3.2.4.sh", "HCC_US_Fermigri\
OSg n

dax.addExecutable(octave)

add_opensees_job(dax)
add_plot_job(dax)

# Write the DAX to stdout
dax.writeXML(sys.stdout)



opensees_aax_generator.py
near top of file

def add_opensees_job(dax):

# input files to the DAX-level replica catalog
input_files = list()
names = ["Example3.1.tcl", "Example3.2.tcl"]

for name in names:
ifile = File(hname
ifile.addPFN(PEN("file://" + o0s.getcwd() + "/inputs/" + name, "local"))
dax.addFile(ifile)
input_files.append(ifile)

# job - materialProperties.tcl. XX model.tcl motion.tcl.YY dynamic WW
job = Job(hamespace="opensees", name="opensees", version="1.0")
Job.addArguments("Example3.2.tcl")

for fin input_files:
job.uses(f, link=Link.INPUT)

out_name = "Node.out"

f1 = File(out_name)
job.uses(f1, link=Link. OUTPUT)
bag_files[out_name] = f1

dax.addJob(job)

# add the job to the bag so we can look it up later
bag_jobs["'opensees"] =



/Pegasu53 more complex workflow
(the one used in the Reliability Analysis Tool)

* Looks complicated for simple problems ..
What aboutvbigger ones!

#l/binish

trap cleanup HUP INT QUIT ABRT TERM
zleanup()

# echo "Abnormal termination by signal”

} kill -TERM "jobs -p°

. Jetc/environ,sh
ize —e -r pegasus-4,2,0

JJopensees—dax-generator,py ——hum-mat-props=%$1 --num-motions=%$2 > dax,xml
Jnuse -e pegasus-4,2,0

submit -v WF-0SGFactory_FERMI pegasus-plan --dax dax,xml &

To run in Pegasus?2 type:
./submit 3 3

Look at the opensees-dax-generator.py



Creating Your Own Workflow Later

 The complex stuff is in the opensees-dax-generator.py
file for both Pegasusl and Pegasus?2.

* |f you look at the code for both you will see they are
somewhat easy to understand and very easy to

customize (once you understand them) to your own
workflows

* |f you can write OpenSees scripts you can edit and
modify these files!

If you are stuck, contact Pegasus team directly (email:

pegasus-support@isi.edu) They can help with the
scripts.




