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Lustre File System (Atlas)

« Temporary storage for production 1/O
- 32 PB Capacity
- 1 TB/s read/write (aggregate)

* Mounted on most OLCF systems
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File Systems & Data Storage

Titan also mounts OLCF’s Network File System (NFS) and High Performance
Storage System (HPSS).
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File Systems & Data Storage This is where you're dropped

when you first log in
(/ccs/proj/[userid])

NFS (/ccs/home/ and /cecs/proj/)

Provides long-term storage for routinely
accessed user or project data, respectively.
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File Systems & Data Storage

Lustre (/1ustre/atlas/)

Provides temporary storage for
production data created on Titan.
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File Systems & Data Storage

HPSS (/home/ and /proj/)

Provides longer-term/archive storage for
large amounts of data created on the OLCF
compute systems.
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File Systems & Data Storage

“Atlas” (Lustre) “Home” (NFS)

User Archive L[ Project ] User Home ]

——  Project Archive {_Member Work | Project Home ]

“Archive” (HPSS)

e —— ——{  Project Work |

Within these storage areas

» Each user has multiple user-affiliated
storage spaces

- Each project has multiple project-affiliated
storage spaces
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File Systems & Data Storage: User-Centric

“Archive” (HPSS) “Atlas” (Lustre) “Home” (NFS)

—{ User Archive ’ L —[ User Home ]

=2
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File Systems & Data Storage: User-Centric

& N
“Archive” (HPSS) “Atlas” (Lustre) “Home” (NFS) Quota: 50 GB
| ! Backups? Yes

| L Purged? No
___ User Archive —[ User Home ﬁ/z\ /

Lustre

User Home (/ccs/home/ [userid])

Store frequently used items such as source
code, binaries, and scripts.
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File Systems & Data Storage: User-Centric

/

Quota: 2 TB
Backups? No

“Archive” (HPSS)

Purged? No \g
. P e

——  User Archive

User Archive (/home/ [userid])

Longer-term storage of user data (e.g.
backup of user files)

“Atlas” (Lustre)

o

Lustre

“Home” (NFS)

—[ User Home ]

¥
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File Systems & Data Storage: Project-Centric

“Archive” (HPSS)

“Atlas” (Lustre)

“Home” (NFS)

-~ Project Archive | (_Member Work_| —[ Project Home ]

L[ Project ]

——{ Project Work |
——{  World Work |
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File Systems & Data Storage: Project-Centric

“Atlas” (Lustre) “Home” (NFS) ~

“Archive” (HPSS)

Quota: 50 TB
‘ [ . Backups? Yes
Project ] —
) Purged? No
—— Project Archive {_Member Work | —[ Project Homej//K /
T —[ Project Work ] J— — .

——{  World Work |

Lustre

Project Home (/ccs/proj/[projid])

Store frequently used items such as source
code, binaries, and scripts that are shared
with other project members.
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File Systems & Data Storage: Project-Centric

/

N

Quota: 100 T%

Backups? No
Purged? No

U

“Archive” (HPSS)

Project Archive

Project Archive (/proj/[projid])

Longer-term storage of project data shared
with other project members (e.g. archived

data used to publish paper)

“Atlas” (Lustre)

L[ Project ]

—[ Member Work ]
——{ Project Work |
——{  World Work |

Lustre

“Home” (NFS)

—[ Project Home ]

¥
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File Systems & Data Storage: Project-Centric

“Atlas” (Lustre)
L[ Project ] —

Member Work ] ]
Quota: see Below _[ PrOjeCt Home ]

Backups? No Project Work |
Purged? Yes

—— Project Archive

World Work |

Member Work:

(/lustre/atlas/scratch/[userid]/[proji¥

Short-term storage of user data, related to ths
project, but not shared with other project
members. [Quota: 10 TB Purged? 14 days]

World Work:

(/lustre/atlas/world-shared/[projid])

Short-term storage of project data that is shared
with OLCF users outside your project.

[Quota: 10 TB Purged? 90 days]

#,OAK RIDGE
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Project Work:

(/lustre/atlas/proj-shared/[projid])

Short-term storage of project data that is shared
with other project members. [Quota: 100 TB Purged? 90 days]
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File Systems & Data Storage: Project-Centric

“Atlas” (Lustre) “Home” (NFS)
L[ Project ] —

— Project Archive (_Member Work_| —[ Project Home ]
——{ Project Work | J— —
——{  World Work |

“Archive” (HPSS)

Member Work:
(/lustre/atlas/scratch/[userid]/[proji¥ Lustre
\ J
|
SMEMBERWORK
World Work:
. (/lustre/atlas/world-shared/[projid])
Project Work: \ 1

(/lustre/atlas/proj-shared/[projid]) !
\ J $WORLDWORK

|
$PROJWORK
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Data Transfers

How do you transfer data within OLCF systems?
How do you transfer data to/from external systems?

Data Transfer Nodes

The OLCF provides nodes
dedicated to data transfer that
are available via dtn.ccs.ornl.gov.

Improves transfer speeds and
reduces the load on
computational systems’ login and
service nodes

External
System
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Data Transfers: local data transfers

* How do you transfer data within OLCF systems?

cp, bbcp, fcp, etc.

Small amounts of data
[ ] Cp

Large amounts of data
* bbcp, fcp
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Data Transfers: local data transfers

000 Titan ]

$ 1ls /home/ccs/[userid]
test dir my file test.exe

S cp /home/ccs/[userid]/test.exe /lustre/atlas/scratch/[userid]/[projid]/

Copy file from NFS (User Home) to Lustre (Member Work)

Lustre

https://www.olcf.ornl.gov/for-users/system-user-quides/titan/file-systems/#local-transfers % OAK RIDGE | 53psts
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https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/

Data Transfers: remote data transfers

External
How do you transfer data to/from the OLCF systems?

System

« Send data to/from your local machine (e.g. laptop) ‘OOQ
» Send data to other facilities v e

Small amounts of data
* scp, sftp

Large amounts of data
* bbcp, GlobusOnline
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Data Transfers: remote data transfers

External
System

Local

[ JoI")

$ 1s
test dir my file

S scp myfile userid@dtn.ccs.ornl.gov:/lustre/atlas/scratch/[userid]/[projid]/

Copy file from laptop to Lustre at OLCF

scp: secure copy protocol

* Remote file copy program

» Uses Secure Shell (SSH) authentication
for data transfers.
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Data Transfers: remote data transfers

External
System

Local

[ JoI")

$ 1s
test dir my file

$ scp -r test_dir userid@dtn.ccs.ornl.gov:/lustre/atlas/scratch/[userid]/[projid]/

Copy directory from laptop to Lustre at OLCF

scp: secure copy protocol

* Remote file copy program

» Uses Secure Shell (SSH) authentication
for data transfers.
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Data Transfers: remote data transfers (GlobusOnline)

Navigate to www.globus.org and click “Log In”
Choose “Oak Ridge National Laboratory” from the drop-down menu and click “Continue”

Log in to use Globus Web App

Use your existing organizational login

Oak Ridge National Laboratory

Didn't find your organization? Then use Globus ID to sign in. (What's this?)

You will be redirected to enter your ORNL UCAMS credentials

ORNL UCAMS Login

Sign in with your ORNL UserlD and Password

|ORNL UseriD
UCAMS Passwor d
Remember my UseriD m
%O,A K RI DGE Security Notice
National Laboratory
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http://www.globus.org/

Data Transfers: remote data transfers (GlobusOnline)

/ Go
Search for

“OLCF ATLAS”

Transfer Files ‘nx”“"c’“ e o RecenTACTVITY. () €
Endpont
Patn

Stant by selecting an endpoint

Start by salecting an endpoint

o ()

™~

Search for endpoint
at other center

Labed This Transfer
Thes ot L CEEIPyed © yorr Vradw BBty
Transter Settings Syne - only transfer new Of changed ties )
Gelete fhes 0N Cestranon T3t 9o Not exst on sowrce )
preserve source fle modScaton umes &)
0 vorty tie ntegrrty ater varater €
onaypt vanster &)
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Data Transfers: remote data transfers (GlobusOnline)

» Click “Continue” to authenticate to
each endpoint (PIN + TokenCode)

An app is requesting access to your account
Giobus (hitps//www.globus.org) is requesting temporary delegate access to your account

To approve, please sign in with your OLCF credentiais

OLCF Usemame

OLCF Passcode

(PIN+TOKENCODE)

B 5

Transfer Files

Endpont  OLCF ATLAS
Path Go

Get Giodbus Connect Persoral

Tarn your compuier o an andpont,

RECENTACTMTY ()0 J o0 |

Endpoint = NERSC Egson
Path Go

Please authenticate to access this endpoint

When you Chci COMtInue you will DO eCectnd 10 e endocnt s I0gN 2a0e (yOu
will be returmed here 0nGe you have auhenticated)

—

Label This Transfer

Thg wil D GOagAIa0 i yOur Tanier aCTwry

Trarsfer Settings wyma - only tranafer new or changed tles )

Please authenticate to access this endpoint

When you CRCK CONtNue yOu will De fedinecied 10 Ihe enCpORE'S OO Dage [you
wi Do retumed here once you have authertcated)

Gefete fien 0N destiraton that 4o Not est on source £)

preserve source fle modfication tmes )
vertly fie ntegrey after vanster ()
encrypt rarsfer )
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Data Transfers: remote data transfers (GIobusOnIine)

Transfer Files SO RECENT ACTVITY

Tarn your COmpUier N0 a0 andpon

Navigate to the file or directory B O MU n n Endpoint | NERSC Eaon
you Want to tranSfer_ PN | /1ustze/. . ./test _dir/ Path  /nersc/destination_directory/ (o

select all t. uponefoider (¢, refresh list select all t. uponefoider (, refresh list share =
Navigate to the destination iﬁ'e’-da‘ i
. = file2.dat 158
directory you want to transfer to. P pusd

Then click the blue arrow in the
direction you want the transfer to
OCCuUr.

You will be emailed a notification
when it completes.

Label This Transfer
Ths Wil D GagAIad i YO Tanier aCTwry
Trarsfer Settings ymC - only transfer new or changed tles )
Gefete fien 0N destirgton that 4o Not edst on sowrce £)
proserve source file modification tmes )
verdy fle megrey after varsy )
enorypt rarsfer )
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Data Transfers: remote data transfers

External
System

NNNNN

For more information on remote data
transfers, please see the following
section of the Titan user guide:

https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/#remote-transfers % OAK RIDGE | s
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https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/

High Performance Storage System (HPSS)

» Long-term archival storage resource
« Robotic tape and disk storage
* /home/ [userid] & /proj/[projid]

 Access using hsi, htar

NOTE: The training project does not have HPSS
access, so you will not be able to try this with
training tokens.
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e0@ Titan |

BaSiC HPSS Usage: hSi Iiyi:lirl/ my dir2/ my filel.txt my file2.txt

hsi [options] command(s)

Lustre




e0@ Titan |

BaSiC HPSS Usage: hSi Iiyizirl/ my dir2/ my filel.txt my file2.txt

S hsi 1s

: . m /home/ [userid] :
s [optlons] co and (S) pre-existing dir/ sample.py some files.tar

Lustre




e0@ Titan |

BaSiC HPSS Usage: hSi Iiyi:lirl/ my dir2/ my filel.txt my file2.txt

S hsi 1s
: . m /home/ [userid] :
s [opt:l.ons ] co and ( S ) pre-existing dir/ sample.py some files.tar

$ hsi put my filel.txt
put 'my filel.txt' : '/home/[userid]/my filel.txt'




Basic HPSS Usage: hsi

hsi [options] command(s)

e0@ Titan |

S 1s
my dirl/ my dir2/ my filel.txt my file2.txt

S hsi 1s
/home/ [userid]:
pre-existing dir/ sample.py some files.tar

$ hsi put my filel.txt
put 'my filel.txt' : '/home/[userid]/my filel.txt'

S hsi 1s
/home/ [userid] :
my filel.txt pre-existing dir/ sample.py some files.tar




e0@ Titan |

BaSiC HPSS Usage: hSi Iiyi:lirl/ my dir2/ my filel.txt my file2.txt

S hsi 1s

: . m /home/ [userid] :
hsi [optlons] co and (S) pre-existing dir/ sample.py some files.tar

$ hsi put my filel.txt
put 'my filel.txt' : '/home/[userid]/my filel.txt'

S hsi 1s
/home/ [userid] :
my filel.txt pre-existing dir/ sample.py some files.tar

$ hsi “cd pre-existing dir; put my file2.txt”
put 'my file2.txt' : '/home/[userid]/pre-
existing dir/my file2.txt'




e0@ Titan |

BaSiC HPSS Usage: hSi Iiyi:lirl/ my dir2/ my filel.txt my file2.txt

S hsi 1s

: . m /home/ [userid] :
hsi [optlons] co and (S) pre-existing dir/ sample.py some files.tar

$ hsi put my filel.txt
put 'my filel.txt' : '/home/[userid]/my filel.txt'

S hsi 1s
/home/ [userid] :
my filel.txt pre-existing dir/ sample.py some files.tar

$ hsi “cd pre-existing dir; put my file2.txt”
put 'my file2.txt' : '/home/[userid]/pre-
existing dir/my file2.txt'

$ hsi 1ls /home/[userid]/pre-existing dir
/home/ [userid] /pre-existing dir:
my file2.txt




e0@ Titan |

BaSiC HPSS Usage: hSi Iiyicsiirl/ my dir2/ my filel.txt my file2.txt

S hsi 1s

: . m /home/ [userid] :
hsi [optlons] co and (S) pre-existing dir/ sample.py some files.tar

$ hsi put my filel.txt
put 'my filel.txt' : '/home/[userid]/my filel.txt'

S hsi 1s
/home/ [userid] :
my filel.txt pre-existing dir/ sample.py some files.tar

$ hsi “cd pre-existing dir; put my file2.txt”
put 'my file2.txt' : '/home/[userid]/pre-
existing dir/my file2.txt'

$ hsi 1ls /home/[userid]/pre-existing dir
/home/ [userid] /pre-existing dir:
my file2.txt

S hsi get sample.py
get ‘/ccs/home/[userid]/sample.py' : '/home/[userid]/sample.py’




Basic HPSS Usage: hsi

hsi [options] command(s)

e0@ Titan |

S 1s
my dirl/ my dir2/ my filel.txt my file2.txt

S hsi 1s
/home/ [userid]:
pre-existing dir/ sample.py some files.tar

$ hsi put my filel.txt
put 'my filel.txt' : '/home/[userid]/my filel.txt'

S hsi 1s
/home/ [userid] :
my filel.txt pre-existing dir/ sample.py some files.tar

$ hsi “cd pre-existing dir; put my file2.txt”
put 'my file2.txt' : '/home/[userid]/pre-
existing dir/my file2.txt'

$ hsi 1ls /home/[userid]/pre-existing dir
/home/ [userid] /pre-existing dir:
my file2.txt

S hsi get sample.py
get ‘/ccs/home/[userid]/sample.py' : '/home/[userid]/sample.py’

S 1s
my dirl/ my dir2/ my filel.txt my file2.txt sample.py




e0@ Titan |

BaSic HPSS Usage: htar Iiyicsiirl/ my dir2/ my filel.txt my file2.txt sample.py




e0@ Titan |

BaSic HPSS Usage: htar Iiyicsiirl/ my dir2/ my filel.txt my file2.txt sample.py

$ 1ls my dirl
filel.dat file2.dat

Lustre




e0@ Titan |

BaSic HPSS Usage: htar xiyizirl/ my dir2/ my filel.txt my file2.txt sample.py

$ 1ls my dirl
filel.dat file2.dat

S hsi 1s
/home/ [userid]:
my filel.txt pre-existing dir/ sample.py some files.tar

Lustre




e0@ Titan |

BaSiC HPSS Usage: htar xiyiflirl/ my dir2/ my filel.txt my file2.txt sample.py

$ 1ls my dirl
filel.dat file2.dat

S hsi 1s
/home/ [userid]:
my filel.txt pre-existing dir/ sample.py some files.tar

$ htar -cvf my dirl.tar my dirl/

HTAR: a my dirl/
HTAR: a my dirl/filel.dat
HTAR: a my dirl/file2.dat

HTAR: HTAR SUCCESSFUL




Basic HPSS Usage: htar

e0@ Titan |

S 1s
my dirl/ my dir2/ my filel.txt my file2.txt sample.py

$ 1ls my dirl
filel.dat file2.dat

S hsi 1s
/home/ [userid]:
my filel.txt pre-existing dir/ sample.py some files.tar

$ htar -cvf my dirl.tar my dirl/

HTAR: a my dirl/
HTAR: a my dirl/filel.dat
HTAR: a my dirl/file2.dat

HTAR: HTAR SUCCESSFUL

S hsi 1s

/home/ [userid]:

my dirl.tar my filel.txt pre-existing dir/ sample.py
some_files.tar




Basic HPSS Usage: htar

[ JoI') Titan

S 1s
my dirl/ my dir2/ my filel.txt my file2.txt sample.py

$ 1ls my dirl
filel.dat file2.dat

S hsi 1s
/home/ [userid]:
my filel.txt pre-existing dir/ sample.py some files.tar

$ htar -cvf my dirl.tar my dirl/

HTAR: a my dirl/
HTAR: a my dirl/filel.dat
HTAR: a my dirl/file2.dat

HTAR: HTAR SUCCESSFUL

S hsi 1s

/home/ [userid]:

my dirl.tar my filel.txt pre-existing dir/ sample.py
some_files.tar

$ htar -xvf some files.tar

HTAR: x some files/
HTAR: x some files/some filel.dat, 15 bytes, 2 media blocks
HTAR: x some files/some file2.dat, 15 bytes, 2 media blocks

HTAR: HTAR SUCCESSFUL




Basic HPSS Usage: htar

[ JoI') Titan

S 1s
my dirl/ my dir2/ my filel.txt my file2.txt sample.py

$ 1ls my dirl
filel.dat file2.dat

S hsi 1s
/home/ [userid]:
my filel.txt pre-existing dir/ sample.py some files.tar

$ htar -cvf my dirl.tar my dirl/

HTAR: a my dirl/
HTAR: a my dirl/filel.dat
HTAR: a my dirl/file2.dat

HTAR: HTAR SUCCESSFUL

S hsi 1s

/home/ [userid]:

my dirl.tar my filel.txt pre-existing dir/ sample.py
some_files.tar

$ htar -xvf some files.tar

HTAR: x some files/
HTAR: x some files/some filel.dat, 15 bytes, 2 media blocks
HTAR: x some files/some file2.dat, 15 bytes, 2 media blocks

HTAR: HTAR SUCCESSFUL

$ 1s
my dirl/ my dir2/ my filel.txt my file2.txt sample.py
some_files/




High Performance Storage System (HPSS)

For more information on HPSS, please see the following section of the Titan user guide:
https://www.olcf.ornl.gov/for-users/system-user-quides/titan/file-systems/#hpss-high-performance-storage-system
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https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/

Additional Information

« Titan User Guide — File Systems: Data Storage & Transfers
https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/

* File Systems: Data Storage & Transfers — Lustre File System

https://www.olcf.ornl.qgov/for-users/system-user-quides/titan/file-systems/#spider-the-
centerwide-lustre-file-system

« Lustre Basics, File Striping, Best Practices
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https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/
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