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Abstract

As the computational ability of computers increasesre and more branches of science
are using computers to run simulations in theieaesh. Since computers can perform more
computations in less time, and more researchermssang computers, the amount of data created
has grown and will continue to grow. It is impartéhat work is done to more effectively
handle this data.

PetarXiv allows scientists to archive data fromudations, making use of the extensive
storage space in PetaShare. The data is archntedle PetaShare sites in a way that allows for
simple future access. Along with the output dataetadata is stored, which contains more
information to uniquely identify the output. Tdnieve past output data, the metadata attributes
can be used as search queries to locate the Tagse files can then be copied out of PetaShare
and onto the user’s computer for further analysis.

Currently, PetarXiv focuses on a small group adsasts studying numerical relativity
and running simulations in the Cactus environmeithough the project currently only involves

a small number of scientists, the same idea cappked on a much larger scale in the future.



1. Introduction

The computational capabilities of the world’s fagepercomputers continue to increase
with time. The petaflop barrier was broken in 2@98ooth the IBM Roadrunner of Los Alamos
National Laboratory and the Cray XT5 Jaguar at Rakje National Laboratory, and this
advancement has not stopped [1]. Researchersalr@aely begun anticipating the required
design of an exascale machine. This has many tamtoconsequences for scientists in many
areas, including climatology and astrophysics, tegton computational simulations. Since
more computations can be done in a smaller timegesimulations can be given a higher
resolution to more accurately represent the wdwdd is simulated. However, with an increased
number of computations comes a larger size of autpta. Data totaling over a petabyte, and
eventually over an exabyte, are much more diffitmlhandle than smaller data sizes, and it is
important that advances are made in data managemkeep up with the increasing
computational ability of supercomputers [2].

In most cases, data from scientific simulationsdneebe used by a group of researchers
who may not all be in the same location. Therefbris not sufficient to just store the data;sit i
important that the data can be moved across angtlgork. Managing a large amount of data
should be treated as an application in itself,asoé subset of computational applications.
However, data management needs to be treatededhiffefrom computational applications since
they each have different needs [3]. Research &éas thone towards this end, including the Stork
and PetaShare projects.

The goal of this project is to build on the curreggearch to create an archive for

scientific simulations. As mentioned before, cotapional simulations play a major role in the



research of many scientists. These simulationgalena long time to run and can produce a
large amount of output. As more and more simutgtare run, the vast amount of data

produced can become unmanageable for a sciefft&brage space is limited, then output from
past simulations may need to be deleted in ordaerrtanew simulations. Even if old output data
remains, the structure of the data can becomertomganized to remain useful. The aim of this
project is to allow scientists to store their odtgata in such a manner that it will be easy to
retrieve the data in the future. This way, an erelof data can be kept and shared among groups
of scientists. Therefore, scientists can spendtisesworrying about data placement and can

spend more time conducting their research.

2. CoreTechnologies

This work builds on several well established tedbgies. A brief overview of each is

presented, with an emphasis on the aspects relevém project.

2.1 Condor

The Condor project began in the 1980s at the Wsityeof Wisconsin-Madison. Condor
is a distributed batch system with a focus on higlbbughput computing. Similar to other batch
systems, Condor provides a job management mechasisraduling policy, priority scheme,
resource monitoring, and resource managementVijen a user submits a job, Condor, based
on a certain policy, chooses where and when taheijob. The progress of the job can then be
monitored, and the user is notified upon the j@@mpletion. Condor achieves high-throughput

computing by allowing an organization to use alk®fcomputation power as a single resource.



universe = vanilla
executable = paddmeta
getenv = True

lTog = paddmeta.log

output = paddmeta.out
error = paddmeta.error
arguments = testsimulation
queue

Figure2.1: An example Condor submit file.

If a workstation is not being used, Condor can iattically decide to use the workstation’'s CPU
power to run a job that is in its queue.

In a distributed system, there must be a way tixatk the system’s resources to run all
of its users’ jobs. Condor matches a user’s jod tesource through classified advertisements
(ClassAds). A ClassAd contains information abaubhject as well as requirements and
preferences. For example, a ClassAd for a jobcoatain information such as the user’'s name
and how much disk space is needed for the jobartcontain requirements such as the
architecture and operating system that it needsrt@n, and it can be set to prefer systems with
a large amount of memory. A ClassAd for a mackimeuld contain attributes like the
architecture and operating system, and it cansgsaify requirements and preferences for what
jobs can be run on the machine. A matchmaker kearte ClassAds of queued jobs and
available machines in order to pair up a job andhme with compatible requirements. If there
are more than one possible pairs, the preferemeassad to make the match.

Besides job scheduling, Condor provides an exterst of features. Priorities can be
assigned to jobs or users to further control hdvs jare scheduled. With certain jobs, Condor

can create a checkpoint of the job; the job can tieerun from that point on at a later time and



DATA INPUT submit_file.stork
JOB PROCESS process.condor

PARENT INPUT CHILD PROCESS

Figure2.2: An example DAGMan submit file.

on a different machine. Condor can be configucetdke periodic checkpoints of job. This way,
if a job fails, maybe because of a system craghjatthcan be rerun from the last checkpoint
instead of from the beginning. Even though job€amdor are run on remote machines, Condor
can preserve the local environment by remote systdis Therefore, the job runs as if it were
being run on the local machine [5].

Condor also supports running multiple jobs thatehdependencies on each other. This is
accomplished by the Directed Acyclic Graph Mang@GMan). In the directed acyclic graph
(DAG), each node represents a program and the amgpvesent dependencies. If a program is
the child of another program, it usually requires dbutput of that program as its own input.
Therefore, the program should not be run untpésent is done. In Condor, a DAG can be
submitted as a single job. Each job in the DAG&n scheduled with the considerations of the

DAG’s dependencies.

2.2 Stork

Stork is a scheduler similar to Condor, but indteadealing with computational jobs,
Stork handles data placement [6]. Like CondorrkStan interact with DAGMan; users can

schedule computational and data placement jodweisame DAG. Stork modularly designed so



dap_type = transfer;

src_url = "file:///home/tbarke5/perl/testsimulation/";

dest_url =
"petashare://lsu/tempzone/home/numrel/simulations

/simulation-gcO-output-i10000-gb4.loni.org-eschnett-
2008.11.23

-10.42.46-15934";

output = "/home/tbarke5/pcommands-1.0.1/bin/stork.out";

err = "/home/tbarke5/pcommands-1.0.1/bin/stork.err";

Tog = "/home/tbarke5/pcommands-1.0.1/bin/stork.log";

recursive_copy = true;

]

Figure 2.3: An example Stork submit file.

that it can easily be extended to be used withdatg transport protocol, storage system, or
middleware. Currently, Stork can interact withadatansport protocols such as FTP, GridFTP,
and HTTP, storage systems like SRB, UniTree, ar8\and data management middleware
such as SRM [7]. Most importantly for this projeStork is already set up to handle data
movement into and out of PetaShare.

Stork is very useful in moving large files becao$és ability to queue, manage, query,
and restart data placement jobs. It can handle/manors that can occur during data movement
without any human intervention. Like Condor, Stades ClassAds to match a data placement
job to a certain machine. Before a data tranStark determines which data transfer protocols
are available between the source and destinatists hdf the user does not specify a protocol,
Stork will decide which protocol to use. If a usleres specify one, Stork will attempt to use this
protocol first, but if this fails, it will automatally choose another protocol until it finds onatth
works.

A Stork user can specify the number of maximumagiand the maximum allowable run

time. If a data placement job fails, Stork wiltrsethe job without any prompt from the user as



long as it has not already retried the job the maxn number of times. Also, if a single job
execution lasts for the maximum allowable run tigtrk will the kill the job and retry it.
Therefore, a bug that causes a job execution tdomewer without giving an error can be dealt
with. All of these features of Stork work to minza the effort that the user has to put into

dealing with data transfer errors.

2.3 LONI

The Louisiana Optical Network Initiative (LONI) &sfiber-optics network that connects
Louisiana’s major research universities, includiagiisiana State University (LSU), Louisiana
Tech University, LSU Health Sciences Center in N@skeans, LSU Health Sciences Center in
Shreveport, Southern University, Tulane Univerdilpjversity of Louisiana at Lafayette and
University of New Orleans [8]. The network allogdentists across the state to collaborate,
utilizing over 85 teraflops of computational caggciLONI connects and provides support for
many of the state’s supercomputers, with QueendBéee center.

Queen Bee is located in the Information SystBoi&ling in Baton Rouge. It began
running in 2007 and was considered th¥ 2&test supercomputer in the world in the Jun&’200
Top500 listing [9]. More recently, it was listed the 78 fastest supercomputer in the
November 2008 Top500 listing [10]. Queen Bee sparb0.7 TFlops eak performance, 668
compute node cluster running Red Hat Enterprisext.irersion 4 operating system, with each
node containing a dual Quad Core Xeon 64-bit psmregperating at a core frequency of 2.33
GHz. Its name comes from the nickname of formarisiana governor Kathleen Babineaux

Blanco, honoring her commitment to LONI during Beministration.



2.4 PetaShare

PetaShare is an NSF-funded project that aims @ tbasmanagement of large-scale data
produced by scientists. PetaShare can potenéifidiy scientists across the world to collaborate
on a project a share their data seamlessly. Téamtpes currently being developed in the project
include data-aware storage systems, data-awardidehg and cross-domain metadata scheme
which take the responsibility of managing data veses and scheduling data tasks from the user
and perform these tasks transparently [11]. Aqtype of PetaShare is currently being deployed
across many Louisiana universities: LouisianaeSthtiversity, Tulane University, Louisiana
Tech, the University of New Orleans, and the Ursitgrof Louisiana at Lafayette. The
prototype will manage 250 terabytes of disk storagd 400 terabytes of tape storage, using the
40 gigabit per second Louisiana Optical Networkidtive (LONI) infrastructure to make its
interconnections.

There are three client tools that can be useddess and manage data stored in
PetaShare sites. petaFs allows a user to aceedatid with standard UNIX commands.
petashell allows users to attach programs on ime&hines to data in PetaShare sites. The
programs can view the PetaShare resources assystiem. Finally, pcommands is a set of
specialized commands for interacting with PetaSheseurces. They are mostly similar to
UNIX commands and are named the same with the fetten front (pls instead of Is). These
commands are based on the icommands of the InéejRatle-Oriented Data System (IRODS)
[12]. Important for this project is the pmeta coamd, based on the imeta command of iIRODS.
This command enables the addition and removal ohdaea and can be used to search for data

using the associated metadata.



3. System Design

In creating an effective archive for simulationalanany issues must be considered. The
most obvious issue is finding a place to storeatichive. Depending on the size of the user
group, finding enough space to sustain an archiee a lengthy period of time can pose a
problem. Data from a single scientific simulatiman come in a variety of sizes and can reach
over one hundred gigabytes. Therefore, a simularchive will likely need many terabytes of
storage space, and quite possibly, over a petalbyeace could be needed. Because of the large
file sizes, it would also be helpful to have a festnection to the storage space to minimize file
transfer times. The longer it takes to transféleathe higher the chance that an error can occur
during the transfer. Finally, the location of Bterage should be accessible by anyone who will
use it, and preferably, it should be accessiblmftbe users’ local machines.

As mentioned before, moving such large files cacolme problematic. A file transfer
can go on for hours only to fail towards the efthe user may not know that the transfer failed
until trying to access the file. Also, even if@mor does not appear, it may not be clear that the
file was transferred completely and correctly. rEf@re, software specialized in data placement
can become very helpful in the creation of an aehiSuch a program could automatically
restart a file transfer if it fails and could chdidk sizes and checksums after a transfer to yerif
that the correct information was transferred. Tusild require less human surveillance during
the movement of files and could save a lot of time.

Once there is a place and method to store the @dita structure needs to be created that
allows a user to search and retrieve data fronattieive. First, the directory containing the
individual simulation data needs to be namedhdfuser is allowed to specify this name,

safeguards need to be taken to ensure that dupycatilename does not overwrite data, unless



1. Find a place to store the data that is large enawjjable, and easily accessible.

2. Find a method to move large data securely, enstieigthe correct data is moved
and handling errors with relatively little userantention.

3. The archive must have a file structure, and important to safeguard against
duplicate filenames.

4. Implement a method to search through the archiva &pecific set of data.

5. Enable users to archive and retrieve data as siagppossible.

Figure 3.1: A list of design requirements that any simulatiochave needs.

this is what the user intends. Alternatively, &ue name can be given to each simulation added
to the archive to alleviate this problem.

Making the archive simple to search through caivg@ito be one of the most challenging
aspects of creating such an archive. One methdd this is to organize the file structure in a
meaningful way that simplifies searching. For eg@mall simulations from a single user or a
single project could be placed in a single diregtorherefore, a user could easily narrow down
the search for a simulation by user and projecteiakiowever, this method limits the number of
ways to search by the complexity of the directdrycure. Trying to add directories to
represent more than just user and project namdg severely obfuscate the file structure and
make it very difficult to use.

Another method to allow for easy searching isdspaiate a set of metadata with each
simulation in the archive. This is very similartégs that identify videos on YouTube, but

instead of words or phrases, attribute-value @aiesused to identify the simulations. If the user



name is stored with the simulation, then a useldceasily obtain a list of all simulations with a
certain user name. This method is not as limitetha aforementioned method. The ways of
searching are limited only by the amount of metadhat is associated with a simulation.
However, this method is also more complicated tol@ment. The metadata has to be generated

somehow, and the storage space has to provide éowese this metadata to search its files.

4. Case Study

PetarXiv is a prototypical simulation archive thaidresses many of the issues
enumerated in the previous section. It is limitedcope, restricted to a group of scientists

researching numerical relativity and running siniales in the Cactus framework.

4.1 Cactus

Cactus is a framework for parallel high perform@oomputing, used by scientists from
many fields, including numerical relativity and cpatational fluid dynamics [13]. Cactus gets
its name from its design. The central core is kmaw the flesh, and modules connecting to the
flesh are known as thorns. The flesh does notulchroutside of parsing parameters, managing
memory, and activating the required thorns. Tisé eéthe work is done by the individual
thorns. This design makes the Cactus framework wedular. Thorns are mostly independent
of one another, and a user can always extend Chygtdeveloping his or her own thorns [14].

The most important of such thorns for this projeatamed Formaline. When a
simulation is run with the Cactus framework, anel Bormaline thorn is active, Formaline
collects build and run time information about thawdation. Example information includes the

run user of the simulations and parameter valugswiere used. It stores this information and
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1. Using the expansive storage space of PetaShateréotke simulation archive.

2. Stork is specialized in data placement and sedatsmovement by enabling
automatic retries in the case of an error and cisesksums to ensure the correct data
is moved.

3. All simulations of the scientific group are pladad single directory, and duplicate
filenames are avoided by using the unique simuiatls given by Cactus.

4. The metadata structure built into PetaShare is.usée metadata comes from the
simulation information provided by the Formalinemh of Cactus.

5. Only one command, parchive or pretrieve, is neé¢dexdchive data or retrieve data
from the archive.

Figure4.1: A list describing how PetarXiv met the design reguoients in the previous list.

transmits it in various ways. One method of traissian is to output formaline-jar.txt files,
which contain a list of attribute-value pairs. @&xample formaline-jar.txt file can be found in

the appendix of this report.

4.2 Petar Xiv

PetarXiv is an integration of the aforementionededechnologies with the specific goal
of archiving data from scientific simulations. PetarXiv, all simulation data are placed into a
single directory on PetaShare. Since it was deslidor a small group of scientists working in
the same scientific area, having one directorytesea community of simulation data that can be
accessed by anyone in the group. This way, sstsntiho are geographically distant from each

other could share their data as easily as scisntistking next to each other.

11



Users run a simulation
with Cactus, which
outputs data.

Data Location Cactus

A user runs
parchive on the
data, which
creates a DAG
file.

Stork

After Stork has finished
moving the files, the

Condor file starts adding
the metadata.

Condor

PetaShare

metadata

Figure4.2: A diagram representing the flow of executionha archival of data.

Using PetarXiv only requires the use of two Peripgs, called parchive and pretrieve,
that move data into and out of the archive. Whantluive is used with data from a Cactus
simulation, a Stork submit file is automaticallyngeated and submitted to move the data onto
PetaShare. Cactus gives a unigue simulation ahyosimulation run within its framework.
Therefore, PetarXiv uses this id to name the dagatontaining all of the data on PetaShare.
This prevents the possibility of having duplicaterfames, so data will not be overwritten. After
the data is moved onto PetaShare, a Condor jalmisorassociate metadata with it, using data
provided by the Formaline thorn of Cactus. Thep&e script searches the data for a
formaline-jar.txt file. This file is then parsedto attribute-value pairs, and these pairs aretsent

PetaShare as metadata for the simulation.
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Command Description

parchive Created for PetarX Copies simulation data onto the archive and ast&x
metadata with the simulation.

pmet: Distributed with PetaShe Used to search through the archive using the att-
value pairs of the metadata.

pretrieve Created for PetarX Copies simulation data from the archive onto thex's:
machine.

Figure4.3. A table giving brief descriptions of the three coamds needed to use PetarXiv.

To search for a specific simulation, the pmeta camans used. Users can find
simulations by specifying the desired attributedegpairs such as the user name and the date that
simulation was run. Once a simulation is foune, @ser can use the pretrieve command to get
the data from PetaShare. When pretrieve is cadleother stork submit file is generated to move

the simulation data from PetaShare into the usereent directory.

5. Results

This project was conducted over the course ofglesischool year. The first semester
consisted of the planning stages and gaining atodbe computers and software required for
the project. Then, during the second semesteay Retwas developed and tested. The found

results are presented in this section.

5.1 Functionality

PetarXiv is designed to be very simple to useyireggy only one command to archive

and retrieve data. An example session using Petasas follows:

13



Assuming the user already has data from a Caatudaion in a directory named output, only

the parchive command is needed to archive the data.

$ parchive output

Sending request:

dest_url =
"petashare://Tsu/tempzone/home/numrel/simulations/tbarker-simulation-
qcO0-output-i0000-gb4.1oni.org-2008.11.23";

src_url = "file:///work/tbarke5/simulations/output;

err = "/home/tbarke5/pcommands-1.0.1/bin/stork.err";

output = "/home/tbarke5/pcommands-1.0.1/bin/stork.out";

dap_type = transfer;

recursive_copy = true;

log = "/home/tbarke5/pcommands-1.0.1/bin/stork.Tog"

Request assigned 1id: 150

Adding metadata: jobid = "run-qcO-output-qb602-tbarker-2008.11.23-
16.43.44-1834"

Adding metadata: jobtype = "default"

Adding metadata: app_title = "Qc-0"

Adding metadata: start_time = "Nov 23 2008 -0600 10:43:48-0600"
Adding metadata: output_files = "qcO-output"

Adding metadata: host = "gb602"

Adding metadata: nprocs = 64

Adding metadata: local_username = "tbarker"

Once data is on the archive, the user can seardhusing the metadata, such as the local user

name. The pmeta command provided by PetaShareecased to search the metadata.

$ pmeta qu -C Tocal_username = tbarker
collection: /tempzone/home/numrel/simulations/tbarker-simulation-qc0-
mclachlan-i0006-gb4.Toni.org-2009.03.04

collection: /tempzZone/home/numrel/simulations/tbarker-simulation-qc0-
output-i0000-qb4.Toni.org-2008.11.23

14



Finally, to retrieve the data from PetaShare, thlg the pretrieve command needs to be used.

$ pretrieve tbarker-simulation-qcO-output-i0000-gb4.Toni.org-2008.11.23

Sending request:

dest_url = "file:///work/tbarke5/simulations/tbarker-
simulation-qcO-output-i0000-qb4.1loni.org-2008.11.23";
src_url =

"petashare://Tsu/tempzone/home/numrel/simulations/tbarker-simulation-
qcO0-output-i0000-gb4.1oni.org-2008.11.23";
err = "/home/tbarke5/pcommands-1.0.1/bin/stork.err";
output = "/home/tbarke5/pcommands-1.0.1/bin/stork.out";
dap_type = transfer;
recursive_copy = true;
log = "/home/tbarke5/pcommands-1.0.1/bin/stork.Tog"

Request assigned id: 151

The structure of PetarXiv was only functional &nout four weeks and used by three
users, including two scientists in the numericédtreity group and the author of this paper.
During that time period, data from nine simulatiovese moved onto the archive, totaling over
two hundred gigabytes in disk space. Metadataalsasadded for these simulations, and tests
were done to ensure the functionality of searclsagyuthe metadata. These simulation data

were also retrieved from the archive and placed lbacQueen Bee.

5.2 Problems

As mentioned in the previous section, PetarXiv waly used over a span of four weeks.
This was not nearly enough time to effectively sagth a system. There were not enough test
users, and not enough simulations were placedeartthive. Thus, while the mechanics of the
system could be tested, the utility of it could hettested. In order to test the system’s utitity,

would have to be used over a lengthy period of sméhat numerous simulations could be

15



Users on Queen Bee run
asimulation with Cactus,
which outputs data.

Data Location Cactus

A user runs
parchive on the
data, which
creates a DAG
file.

DAGMan

DAGMan first submits
a Stork file to move the
data onto PetaShare.

Stork

After Stork has finished
moving the files, DAGMan
submits a Condor file to
add the metadata.

Condor

PetaShare

metadata

Figure5.1: A diagram showing the desired flow of executionhe archival of data.

archived. With enough simulations on the archive/ould become necessary to use the
metadata to search for a specific simulation. &there were so few simulations on PetarXiv,
searches using the metadata were only done fandgairposes, not practical purposes.

There were also some functional issues with Pétahat dealt directly with the
computers and software used in the system. Dtnegime that PetarXiv was used, it was
common for either Queen Bee or the PetaSharetsites down for maintenance. If either of
these were down, the archive could not be uselll aflais caused many delays in the

development and testing of PetarXiv and could @opeoblem for any future simulation

16



archives. If a scientists is relying on the arehiv store simulation data, such problems would
most likely delay his or her research.

Furthermore, the addition of a simulation’s metadaas not as efficiently implemented
as planned. The planned method to add metadattoveasate a DAG to submit to DAGMan.
The parent node would include the Stork submittblenove the data. The child node would
contain a Condor submit file that added the metadHtthis worked, DAGMan would wait until
the Stork job was finished to call the Condor jétowever, DAGMan was never set up
correctly. Therefore, another method was needetisare that the Condor job waited for the
simulation data to be copied before associatingrtbeadata. The implemented Condor job first
checks to see if the directory of the data exisfste trying to associate metadata with it. If the
directory does not exist, it periodically loopsiutite directory is added, at which point it adds
the metadata. However, this is not as efficientisasg DAGMan since the Condor job can be
forced to wait in a loop while the Stork job is tuag to be submitted. If DAGMan were used
correctly, the Condor job would not be called utité Stork job is finished. If DAGMan were

installed and configured properly, adding its fumcality would be trivial.

6. Concluson

Increases in computational ability have allowe@rstists to more accurately represent
the world in simulations. However, these compataiwould be meaningless without the
output they create. Therefore, it is important thaput is stored in a reliable location that can
be readily accessed in a secure manner. Thisgbregeves as a starting point for this larger
mission. A discussion has been presented on therigeaspects that such an archive should

have, and a prototype has been implemented. Adth&etarXiv was not tested properly to

17



assess its effectiveness, it can serve as a frarkdwiofuture research. It is important to note
that the methods used in PetarXiv only represeatsoution. The overall structure of a
simulation archive will most likely be similar tbdt of PetarXiv, but the individual pieces can be
altered. PetarXiv focuses only on simulationsirutine Cactus framework, but there should be
archives for any type of simulation. Also, Storid&PetaShare do an efficient job of moving and
storing data, but other applications can be sultstitto perform the same tasks.

A larger group of people will be needed to devedod maintain a functional simulation
archive, but it is a worthwhile task. Hopefullytdire researchers will further this project to
enable scientists to manage their data efficietelt, data management becomes a hindrance in

our progress towards an exascale computing world.
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Appendix A

PetarXiv is a prototype of an archive for scientgimulation data that uses the expansive
storage space of PetaShare. If you will, pleag®e e test PetarXiv by following these
instructions.

Note: Currently, you can only use PetarXiv on Qugse and with Cactus simulations that have
formaline-jar.txt files associated with them.

Setting up pcommands:

1. Go into the pcommands directory
$ cd /home/tbarke5/pcommands-1.0.1

2. Run the setup script
$ ./setup

3. Log in as numrel user
$ pchangeuser

User name: numrel
Password: [enter password]

Set Stork environment variables:

1. $ export PATH=$PATH:/home/tbarke5/stork/bin:/home/tbarke5/stork/sbin
2. $ export STORK_CONFIG=/home/tbarke5/stork/etc/stork_config

Test to make sure software is working:

1. $ condor_q

-- Submitter: gb3.Toni.org : <208.100.92.21:50608> : gb3.Toni.org
ID OWNER SUBMITTED RUN_TIME ST PRI SIZE CMD

0 jobs; 0 idle, 0 running, 0 held

2. $ stork_q

job queue:

If the stork_q command gives an error, try startimg stork server with the command
stork_server.
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Archiving data of a simulation:

1. Go into the directory that contains the simulainectory.
2. $ parchive [simulation directory]

Searching the archived data:

pmeta qu -C [Attribute Name] = [Attribute value]

You can go to https://www.irods.org/index.php/imé&tamore information about the pmeta
command. The pmeta command is analogous to thB&R@eta command.

The attribute names and values come from the fomengér.txt files of the simulation data.
An example formaline-jar.txt file is shown on thexhpage.

For example, to search for simulations by a speaser, type:
pmeta qu -C Tocal_username = [user name]
Retrieving data for the archive:

1. Go into the directory that the simulation data dtdoe placed.
2. $ pretrieve [simulation directory on PetaShare]

Do not use the entire file path on PetaShare -tligshame of the directory.
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Example formaline-jar.txt file:

jobid="run-qc0-output-gb602-eschnett-2008.11.2343614-1834"
jobtype="default"

app_title="QC-0"

start_time="Nov 23 2008 -0600 10:43:48-0600"
project_name=""

output_files="gc0-output”

host="gb602"
nprocs=64

portal _username=
local_username="eschnett"
parameter_filename="qc0-output.par"
executable="./cactus_einstein-queenbee-mvapichsget’
data_directory="qcO-output"

app_visibility="public"
notification_reports=""
notification_methods=
Cactus_version="4.0.b16"
config_id="config-einstein-queenbee-mvapich2-opseaqb4.loni.org-work-eschnett
-Calpha”
build_id="build-einstein-queenbee-mvapich2-optirgget.loni.org-eschnett-2008.1
1.14-22.30.21-774"

compile_date="Nov 14 2008"

compile_time="16:35:18"
simulation_id="simulation-gc0-output-i0000-gb4.lany-eschnett-2008.11.23-10.4
2.46-15934"

run_id="run-qc0-output-qb602-eschnett-2008.11.233614-1834"
run_user="eschnett"

run_date="Nov 23 2008 -0600"

run_time="10:43:48-0600"

run_host="qb602"

run_title="QC-0"

argc=4
argv[0]="./cactus_einstein-queenbee-mvapich2-oghi
argv[1]="-L"

argv[2]="3"

argv[3]="qcO0-output.par"

parameter_filename="qc0-output.par"
current_dir="/work/eschnett/simulations/qc0-outf@000/output-0000-active"
out_dir="gc0-output"

run_date="Nov 23 2008 -0600"

run_time="10:47:18-0600"

cctk_iteration=0

cctk_time=0

simulation="done"
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Appendix B

parchive:

#!/usr/bin/per]
use strict;
use warnings;

my($simulation) = $ARGV[O];

my($a) = = find $simulation -name "SIMULATION_ID" -print0 ;
my($b) = ~ more $a °;

print $b;

chomp($b) ;

my($d) = = pwd ;

chomp($d);

my($filepath) = $d."/".$simulation;
my($size) = ° du -sk $simulation " ;

open (MYFILE, ">>/home/tbarke5/pcommands-1.0.1/bin/sizes.txt");
print MYFILE $size;
close (MYFILE);

open (MYFILE, ">/home/tbarke5/pcommands-1.0.1/bin/submit_file.stork");
print MYFILE "[\n";

print MYFILE "dap_type = transfer;\n";

print MYFILE "src_url = \"file://".$filepath."\";\n";

print MYFILE "dest_url =
\"petashare://1su/tempzZzone/home/numrel/simulations/".$b."\";\n";

print MYFILE "output = \"/home/tbarke5/pcommands-1.0.1/bin/stork.out\";\n";
print MYFILE "err = \"/home/tbarke5/pcommands-1.0.1/bin/stork.err\";\n";
print MYFILE "Tog = \"/work/tbarke5/stork.Tog\";\n";

print MYFILE "recursive_copy = true;\n";

print MYFILE "]";

close (MYFILE);

open (MYFILE, ">/home/tbarke5/pcommands-1.0.1/bin/process.condor");

print MYFILE "universe = vanilla\n";

print MYFILE "executable = /home/tbarke5/pcommands-1.0.1/bin/paddmeta2\n";
print MYFILE "getenv = True\n";

print MYFILE "Tog = /work/tbarke5/paddmeta.log\n";

print MYFILE "output = /home/tbarke5/pcommands-1.0.1/bin/paddmeta.out\n";
print MYFILE "error = /home/tbarke5/pcommands-1.0.1/bin/paddmeta.error\n";
print MYFILE "arguments = ".$filepath."\n";

print MYFILE "queue";

close (MYFILE);

system ('stork_submit /home/tbarke5/pcommands-1.0.1/bin/submit_file.stork');
system ('condor_submit /home/tbarke5/pcommands-1.0.1/bin/process.condor');
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paddmeta (used in Condor job):

#!/usr/bin/per]
use strict;
use warnings;

my($simulation) = $ARGV[O];

my($a) = ° find $simulation -name "SIMULATION_ID" -print0 ;
print $a;
open FILE, $a or die "can't open file: §!";
my($b) _ N ||_
while (<FILE>){
$b = $_;
} .
close FILE or die "FILE: $!";
print "\n";
print "Directory name 1is: \n";
print $b;
chomp($b),
my($c) = = find $simulation -name "formaline-jar.txt" -print0 ;

my($index) = index($c, "formaline-jar.txt");
my ($formaline) = substr($c,0,$index+17);

system ('pcd /tempzZone/home/numrel/simulations');

my ($num) =
wh11e($num O) {
my($test) =  pls $b 2>&1°;

if (substr($test, 0, 5) ne "ERROR") {
print substr($test, 0, 5);
$num = 1;

}

open(my $in, "<", $formaline) or die "Can't open file: $!";
while (<$1n>){
it (/([A=]1+)[=]1C[A\n]HD$/) {
if (/I\\1[=1/) {}
elsif (substr($_,0,6) ne "thorns" && substr($_,0,11) ne "parameters/")

{
my($out) = = pmeta add -C /tempzone/home/numrel/simulations/$b $1 $2
2>&1
print "Adding metadata: ".$1." = ".$2."\n";
}
}

close $in or die "$in: $!";
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pretrieve:

#!/usr/bin/per]
use strict;
use warnings;

my($simulation) = $ARGV[O];

my($d) = = pwd °;
chomp($d) ;

open (MYFILE, ">/home/tbarke5/pcommands-1.0.1/bin/submitfile");
print MYFILE "[\n";
print MYFILE "dap_type
print MYFILE "dest_url
print MYFILE "src_url =
\"petashare://1su/tempzZone/home/numrel/simulations/".$simulation."\";\n";
print MYFILE "output = \"/home/tbarke5/pcommands-1.0.1/bin/stork.out\";\n";
print MYFILE "err = \"/home/tbarke5/pcommands-1.0.1/bin/stork.err\";\n";
print MYFILE "Tog = \"/home/tbarke5/pcommands-1.0.1/bin/stork.log\";\n";
print MYFILE "recursive_copy = true;\n";
print MYFILE "]";
close (MYFILE);

transfer;\n";
\"file://".$d."/".$simuTation."\";\n";

system ('stork_submit /home/tbarke5/pcommands-1.0.1/bin/submitfile');
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