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Lustre File System (Atlas)

• Temporary storage for production I/O
• 32 PB Capacity
• 1 TB/s read/write (aggregate)
• Mounted on most OLCF systems



HPSS NFS

Lustre

File Systems & Data Storage 
Titan also mounts OLCF’s Network File System (NFS) and High Performance 
Storage System (HPSS).



HPSS NFS

File Systems & Data Storage 

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

Provides long-term storage for routinely 
accessed user or project data, respectively.

Lustre

This is where you’re dropped 
when you first log in

(/ccs/proj/[userid])



HPSS NFS

File Systems & Data Storage 

Lustre (/lustre/atlas/)

Provides temporary storage for 
production data created on Titan. 

Lustre



HPSS NFS

File Systems & Data Storage 

HPSS (/home/ and /proj/)

Provides longer-term/archive storage for 
large amounts of data created on the OLCF 
compute systems. 

Lustre



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

“Atlas” (Lustre)

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

NFS

File Systems & Data Storage 

Within these storage areas
• Each user has multiple user-affiliated 

storage spaces

• Each project has multiple project-affiliated 
storage spaces

Lustre



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

NFS

File Systems & Data Storage: User-Centric 
“Atlas” (Lustre)

Lustre



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

User Home (/ccs/home/[userid])
Store frequently used items such as source 
code, binaries, and scripts.

Quota: 50 GB
Backups? Yes
Purged? No

NFS

File Systems & Data Storage: User-Centric 
“Atlas” (Lustre)

Lustre



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

User Archive (/home/[userid])
Longer-term storage of user data (e.g. 
backup of user files)

Quota: 2 TB
Backups? No
Purged? No

NFS

File Systems & Data Storage: User-Centric 
“Atlas” (Lustre)

Lustre



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

NFS

File Systems & Data Storage: Project-Centric 
“Atlas” (Lustre)

Lustre



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

NFS

File Systems & Data Storage: Project-Centric 

Quota: 50 TB
Backups? Yes
Purged? No

Project Home (/ccs/proj/[projid])
Store frequently used items such as source 
code, binaries, and scripts that are shared 
with other project members.

“Atlas” (Lustre)

Lustre



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

NFS

File Systems & Data Storage: Project-Centric 

Quota: 100 TB
Backups? No
Purged? No

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)

Lustre



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

NFS

File Systems & Data Storage: Project-Centric 

Quota: See Below

Backups? No
Purged? Yes

Member Work: 
(/lustre/atlas/scratch/[userid]/[projid])

Short-term storage of user data, related to the 
project, but not shared with other project 
members.

Project Work:
(/lustre/atlas/proj-shared/[projid])

Short-term storage of project data that is shared 
with other project members.

World Work:
(/lustre/atlas/world-shared/[projid])

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

“Atlas” (Lustre)

Lustre

Quota: 10 TB Purged? 14 days

Quota: 100 TB Purged? 90 days
Quota: 10 TB Purged? 90 days



HPSS

User Archive

“Archive” (HPSS)

Project Archive

Project

Member Work

Project Work

World Work

User Home

“Home” (NFS)

Project Home

NFS

File Systems & Data Storage: Project-Centric 

Member Work: 
(/lustre/atlas/scratch/[userid]/[projid])

Project Work:
(/lustre/atlas/proj-shared/[projid])

World Work:
(/lustre/atlas/world-shared/[projid])

“Atlas” (Lustre)

Lustre

$MEMBERWORK

$PROJWORK

$WORLDWORK



HPSS DTN

External 
System

Data Transfers

NFS

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

...

...Lustre
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



HPSS DTN

Data Transfers: local data transfers

NFS

• How do you transfer data within OLCF systems?

Lustre

cp, bbcp, fcp, etc. 

Small amounts of data
• cp
Large amounts of data
• bbcp, fcp



HPSS DTN

Data Transfers: local data transfers

NFS

Lustre

$ ls /home/ccs/[userid]
test_dir my_file test.exe

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

Titan

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

https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/#local-transfers

https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/


HPSS DTN

External 
System

Data Transfers: remote data transfers

NFS

How do you transfer data to/from the OLCF systems?
• Send data to/from your local machine (e.g. laptop)
• Send data to other facilities

...

...Lustre

sc
p,
 s
ft
p,
 b
bc
p,
 

Gl
ob
us
On
li
ne
, 
et
c.

Small amounts of data
• scp, sftp
Large amounts of data
• bbcp, GlobusOnline



HPSS DTN

External 
System

NFS

Lustre

$ ls
test_dir my_file

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

Local

Copy file from laptop to Lustre at OLCF

scp: secure copy protocol
• Remote file copy program
• Uses Secure Shell (SSH) authentication 

for data transfers.

Data Transfers: remote data transfers



HPSS DTN

External 
System

NFS

Lustre

$ ls
test_dir my_file

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

Local

Copy directory from laptop to Lustre at OLCF

scp: secure copy protocol
• Remote file copy program
• Uses Secure Shell (SSH) authentication 

for data transfers.

Data Transfers: remote data transfers



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”

• You will be redirected to enter your ORNL UCAMS credentials

http://www.globus.org/


Data Transfers: remote data transfers (GlobusOnline)

Search for 
“OLCF ATLAS” Search for endpoint 

at other center



Data Transfers: remote data transfers (GlobusOnline)

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



Data Transfers: remote data transfers (GlobusOnline)

• Navigate to the file or directory 
you want to transfer.

• Navigate to the destination 
directory you want to transfer to.

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

• You will be emailed a notification 
when it completes.

/lustre/.../test_dir/ /nersc/destination_directory/



Data Transfers: remote data transfers

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

HPSS DTN

External 
System

NFS

...

...Lustre

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

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.



$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt

Titan

HPSS

Lustre

Basic HPSS Usage: hsi
hsi [options] command(s)



$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt

$ hsi ls
/home/[userid]:
pre-existing_dir/  sample.py some_files.tar

Titan

HPSS

Lustre

Basic HPSS Usage: hsi
hsi [options] command(s)



$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt

$ hsi ls
/home/[userid]:
pre-existing_dir/  sample.py some_files.tar

$ hsi put my_file1.txt
put 'my_file1.txt' : '/home/[userid]/my_file1.txt'

Titan

HPSS

Lustre

Basic HPSS Usage: hsi
hsi [options] command(s)



$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt

$ hsi ls
/home/[userid]:
pre-existing_dir/  sample.py some_files.tar

$ hsi put my_file1.txt
put 'my_file1.txt' : '/home/[userid]/my_file1.txt'

$ hsi ls
/home/[userid]:
my_file1.txt pre-existing_dir/ sample.py some_files.tar

Titan

HPSS

Lustre

Basic HPSS Usage: hsi
hsi [options] command(s)



$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt

$ hsi ls
/home/[userid]:
pre-existing_dir/  sample.py some_files.tar

$ hsi put my_file1.txt
put 'my_file1.txt' : '/home/[userid]/my_file1.txt'

$ hsi ls
/home/[userid]:
my_file1.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'

Titan

HPSS

Lustre

Basic HPSS Usage: hsi
hsi [options] command(s)



$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt

$ hsi ls
/home/[userid]:
pre-existing_dir/  sample.py some_files.tar

$ hsi put my_file1.txt
put 'my_file1.txt' : '/home/[userid]/my_file1.txt'

$ hsi ls
/home/[userid]:
my_file1.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 ls /home/[userid]/pre-existing_dir
/home/[userid]/pre-existing_dir:
my_file2.txt

Titan

HPSS

Lustre

Basic HPSS Usage: hsi
hsi [options] command(s)



$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt

$ hsi ls
/home/[userid]:
pre-existing_dir/  sample.py some_files.tar

$ hsi put my_file1.txt
put 'my_file1.txt' : '/home/[userid]/my_file1.txt'

$ hsi ls
/home/[userid]:
my_file1.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 ls /home/[userid]/pre-existing_dir
/home/[userid]/pre-existing_dir:
my_file2.txt

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

Titan

HPSS

Lustre

Basic HPSS Usage: hsi
hsi [options] command(s)



$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt

$ hsi ls
/home/[userid]:
pre-existing_dir/  sample.py some_files.tar

$ hsi put my_file1.txt
put 'my_file1.txt' : '/home/[userid]/my_file1.txt'

$ hsi ls
/home/[userid]:
my_file1.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 ls /home/[userid]/pre-existing_dir
/home/[userid]/pre-existing_dir:
my_file2.txt

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

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt sample.py

Titan

HPSS

Lustre

Basic HPSS Usage: hsi
hsi [options] command(s)



Basic HPSS Usage: htar

HPSS

Lustre

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt  sample.py

Titan



Basic HPSS Usage: htar

HPSS

Lustre

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt  sample.py

$ ls my_dir1
file1.dat  file2.dat

Titan



Basic HPSS Usage: htar

HPSS

Lustre

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt  sample.py

$ ls my_dir1
file1.dat  file2.dat

$ hsi ls
/home/[userid]:
my_file1.txt pre-existing_dir/  sample.py some_files.tar

Titan



Basic HPSS Usage: htar

HPSS

Lustre

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt  sample.py

$ ls my_dir1
file1.dat  file2.dat

$ hsi ls
/home/[userid]:
my_file1.txt pre-existing_dir/  sample.py some_files.tar

$ htar -cvf my_dir1.tar my_dir1/

HTAR: a my_dir1/
HTAR: a my_dir1/file1.dat
HTAR: a my_dir1/file2.dat
...
HTAR: HTAR SUCCESSFUL

Titan



Basic HPSS Usage: htar

HPSS

Lustre

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt  sample.py

$ ls my_dir1
file1.dat  file2.dat

$ hsi ls
/home/[userid]:
my_file1.txt pre-existing_dir/  sample.py some_files.tar

$ htar -cvf my_dir1.tar my_dir1/

HTAR: a my_dir1/
HTAR: a my_dir1/file1.dat
HTAR: a my_dir1/file2.dat
...
HTAR: HTAR SUCCESSFUL

$ hsi ls
/home/[userid]:
my_dir1.tar my_file1.txt pre-existing_dir/  sample.py
some_files.tar

Titan



Basic HPSS Usage: htar

HPSS

Lustre

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt  sample.py

$ ls my_dir1
file1.dat  file2.dat

$ hsi ls
/home/[userid]:
my_file1.txt pre-existing_dir/  sample.py some_files.tar

$ htar -cvf my_dir1.tar my_dir1/

HTAR: a my_dir1/
HTAR: a my_dir1/file1.dat
HTAR: a my_dir1/file2.dat
...
HTAR: HTAR SUCCESSFUL

$ hsi ls
/home/[userid]:
my_dir1.tar my_file1.txt pre-existing_dir/  sample.py
some_files.tar

$ htar -xvf some_files.tar

HTAR: x some_files/
HTAR: x some_files/some_file1.dat, 15 bytes, 2 media blocks
HTAR: x some_files/some_file2.dat, 15 bytes, 2 media blocks
...
HTAR: HTAR SUCCESSFUL

Titan



Basic HPSS Usage: htar

HPSS

Lustre

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt  sample.py

$ ls my_dir1
file1.dat  file2.dat

$ hsi ls
/home/[userid]:
my_file1.txt pre-existing_dir/  sample.py some_files.tar

$ htar -cvf my_dir1.tar my_dir1/

HTAR: a my_dir1/
HTAR: a my_dir1/file1.dat
HTAR: a my_dir1/file2.dat
...
HTAR: HTAR SUCCESSFUL

$ hsi ls
/home/[userid]:
my_dir1.tar my_file1.txt pre-existing_dir/  sample.py
some_files.tar

$ htar -xvf some_files.tar

HTAR: x some_files/
HTAR: x some_files/some_file1.dat, 15 bytes, 2 media blocks
HTAR: x some_files/some_file2.dat, 15 bytes, 2 media blocks
...
HTAR: HTAR SUCCESSFUL

$ ls
my_dir1/  my_dir2/ my_file1.txt  my_file2.txt  sample.py
some_files/

Titan



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-guides/titan/file-systems/#hpss-high-performance-storage-system

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.gov/for-users/system-user-guides/titan/file-systems/#spider-the-
centerwide-lustre-file-system

• Lustre Basics, File Striping, Best Practices

https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/
https://www.olcf.ornl.gov/for-users/system-user-guides/titan/file-systems/


Thank You.


