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This document is the Supercomputing center User 

Guide. 

It starts on page 18 for the foreign researchers.  
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UNIST HPC User Guide  

1. HPC Resources 

A. Hardware  

i. Configuration Overview  

UNIST Supercomputing Center(╪  USC)⁄ἌѤ ѻ‚ ─ ╙∟תּ ⁷̯   High Performance Computin g(╪  HPC) system 

̓ Ṏᴑ ▀ ᾎᾅ ∟תּ ╙ ѱѻ. ♇  USC⁄ἌѤ HPC x86_64 Linux ױᾅ ᴛ Ӈ‡▓Ѥ Leopard, Lion, Falcon, Eagle╪ 

▓╖ᶒ Ṏᴑ ▀ ᾎᾅ ̓ и╘ I/O, ́ụ╙ ּת∟ Ѥ Luster filesystem╖ᴛ ̯ἛӇ‡ ▓ᾋѱѻ. 

Leopard ᾎᾅ ╘ 2011Ц⁄ ἒ  Ӈ‴̆ 28ˌ╥ computing  nodeᴛ ̯ἛӇ‡ ▓̆, ʻ node ҉ 8coreʺ ◓Ӈ‡ ▓ᾋѱѻ. 

҉ ᾎᾅ ╥ CPU architectureѤ Nehalem░ѱѻ. ╪ , Lion ᾎᾅ ╙ ἒ ₄̆ ҉ ◑ẋѤ blade ░╪ᶒ╖ᴛ Ӈ‡▓

╖ᶒ 41ˌ╥ computing node , ʻ node ҉ 12,16,20 coreөᴛ ̯ἛӇ‡▓ᾋѱѻ. Falcon ᾎᾅ ̓ Eagle ᾎᾅ ╪ ἒ Ӈ‴̆ 

҉ ᾎᾅ ╘ ͐⁄ ἒ Ӈ‴ᾋѱѻ. Falcon╘ 16ˌ╥ computing  node, Eagle╘ 31ˌ╥ computing  nodeᴛ Ӈ‡▓̆ ӎ ˌ

╥ ᾎᾅ  ᶛӎ ʻ node҉ 20 ‡ᴛ ̯ἛӇ‡▓̆ CPU architectureѤ Ivy-bridge░ѱѻ. 

HPC ᾎᾅ ө╥  core╥ ὡѤ – 1800ˌ ╪̆, 1G Gigabit , 40G Infinibandᴛ ⁷˺Ӈ‡ ▓ᾋѱѻ. ▫Ἕ  HPC system ̯Ἓ

╘ ῷמ ͎ᵝ ᴀ Ϯ Ђ ὡ ▓ᾋѱѻ. 
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ii.  How to access HPC systems  

1. All paths via LOGIN nodes  

HPCᾎᾅ ⁄Ѥ login node ʺ 2ˌ ▓ᾋѱѻ. ᶉ╬ gatewayѤ Login node⁄ ⁷˺Ӈ‡▓╖ḃᴛ ᶛӧ Ợ↔▫ө╘ HPC⁄ ♪

ἶ ᴎᶔ login node ⁄ login ‒ ʺѫ ѱѻ. 

(DNSʺ ἒ♬Ӈ‡▓╖Ϯ ΩṨ⁄Ἄ ♪ἶ ᾎ ♪ἶᾍ╬╪ ӈ  ♪ἶʺѫ ѱѻ.) 

hostname login01  login02  

DNS login 01.usc.unist.ac.kr  login02.usc.unist.ac.kr  

2. After a successful connection to login nodes  

Login node⁄ ♪ἶ   SSH(Secure Shell)ᵑ Ợ↔ ⁴ ᶛӧ ᾎᾅ ⁄ ♪ἶ  ὡ ▓ᾋѱѻ. řssh [hostname]Ś╙░ᴏ ᶔ 

҉ hostᴛ ♪ἶ  ὡ ▓ᾋѱѻ. 

iii.  Disk quota  

HPCѤ Ṏᴑ file system╬ Lustreᴛ ᵣө‡ⱨ ▓̆ ᶛӧ Ợ↔▫╥ home̓ work directory Ѥ ̆Ἓѫ Л √ ᴛ ̯Ἓӈ  

parallel file system server⁄Ἄ ʺⱨ₪ѱѻ. 

1. home directory  

Ợ↔▫╥ home Ӱᴇ ᵙ╥ ─ Ѥ /uhome ῷמ⁄ ▓̆, home dirsk qouter Ѥ 50GBᴛ Ӈ‡▓ᾋѱѻ. Ợ↔װ╙ ╬ ᴎ

ᶔ ῷמ╥ commandᵑ ╪↔ ᾎᶔ Ӌѱѻ. 

lfs quota -u [username] -h [userŚs home directory path]  

ex) lfs quota -u exampleuser -h /uhome/ exampleuser 

ᶛӧ Ợ↔▫╥ Uhome directory Ѥ Ό♣ ˭ data backup  Ӌѱѻ. 
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2. work directory  

Work directo ry╥ ˿ᴛѤ /uwork/$Userᴛ Ӈ‡ ▓ᾋѱѻ. 

work directory╥ disk qouterѤ 1TBᴛ Ӈ‡ ▓╖Ϯ ҉ directoryѤ home dire ctory₮ ѻᵎ˭ data backup╪ Ӈּת Ώᾋ

ѱѻ. 7▀╪ ˿̓ӈ ḈỢ↔ dataѤ ▫ҿ╖ᴛ ợⱠӇ˭ ♬ ╪ Ӈ‡▓╖ѱ ַא⅝  dataѤ / home/$ userῷמ⁄ ♇◑ ӎἝ⅝. 

iv. HPCs 

1. Leopard  

A. System Overview 

Hostname Leopard 

Number of node(  # of core) 28 node (224 cores), 8cores/node  

Processor Intel Xeon E5540 2.53GHz 

Memory  24GB per node  

OS Linux CentOS 6.5 

Interconnection  
1G Ethernet between computing nodes  

10G network to parallel file system from leopard switch  

Storage /uhome, /uwork in Lustre parallel file system  
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B. Job Queues and PEs 

i. Queues 

queue name  wall clock time  available cores  available PEs 

leopard-short.q 48 hours  - leopard-short 

leopard-normal.q 168 hours  - leopard-normal  

leopard-long.q  504 hours  80 leopard-long  

leopard-serial.q no limitation   16 - 

wall clock time ╪ ͝ὡᴜ ϻ╘ ↕ἐὣ─ᵑ ʺּתᶒ, ↕ἐὣ─ʺ ʺ◑ и╘ queueѤ leopard-short.q░ѱѻ. 

ii. Parallel Environment(PE)s 

PEѤ queue name̓ ҿ▀ ˭ Ӈ‡ ▓ᾋѱѻ. Ợ↔▫ʺ leopard-normal.qᵑ Ợ↔ Ἄ job submit ᾎ leopard-

normal p eᵑ Ợ↔ ‒ ѱѻ. ҿ▀ ˭ leopard-long.qᵑ Ợ↔  ᾎ ⁄Ѥ leopard-long peᵑ Ợ↔ ‒ ѱѻ. 

Also, very careful thing is here.  

computing  node⁄ἌѤ physical core₮ ˉ╘ core╥ ὡᵑ Ợ↔ ѱѻ. leopard  system╘ node҉ 8coreᵑ ʺּ̆ת 

▓╖ḃᴛ Ợ↔▫Ѥ coreὡ(8)╥ Ḥὡᵑ Ợ↔ ‒ ѱѻ.(ex. 8, 16, 32ŏ.) 

 

iii. Resource quota 

HPC╥ resourceҶ♩Ợ↔╙ ᵢ͙ ─  resource ҉ ♬ ╪ ἒ♬Ӈ‡ ▓ᾋѱѻ. PE job node⁄ἌѤ 40coreּͥת 

╪̆ sequential job node ⁄ἌѤ 12coreּͥתᵣ řҿᾎ Ợ↔Ś╪ ʺѫ ѱѻ. leopard27̓ leopard28╘ sequential job  

node░ѱѻ. Job statusʺ waitỮ ▀ ᾎ resourceᵑ ᵡϮ Ợ↔ ̆ ▓Ѥּת ╬ ᾎ͙ ḕחѱѻ. 
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2. Lion  

A. System Overview 

Hostname  Lion  

Number  of node(# of core)  41 nodes (584 cores), 12cores(25nodes), 16cores(9nodes), 20cores(7nodes) 

Processor Intel Xeon X5650 2.66GHz, Xeon E5-2670 2.60GHz, E5-2670v2 2.50GHz 

Memory  24GB(25nodes) + 64GB(16nodes) 

OS Linux CentOS 6.5 

Interconnection  
1G Ethernet between computing nodes  

10G network to parallel file system from lion switch  

Storage /uhome, /uwork in the Lustre parallel file system  

 

B. Job Queues and PEs 

i. Queues 

queue name  wall clock time  available cores  available PEs notes  

lion-short.q 48 hours  - lion-short  

lion-normal.q  168 hours  - lion-normal   

lion-long.q  504 hours  80 lion-long   

lion-octa.q unlimited  - mpi_1 ~ mpi_16  these queues are allowed 

to specific groups  lion-deca.q unlimited  - mpi_1 ~ mpi_20  

lion-serial.q unlimited   12 -  
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ii. Parallel Environment(PE)s 

PEѤ queue name̓ ˉ˭ Ӈ‡ ▓ᾋѱѻ. Ợ↔▫ʺ lion-normal.qᵑ Ợ↔ Ἄ job submit ᾎ lion-normal p eᵑ Ợ

↔ ‒ ѱѻ. ҿ▀ ˭ lion-long.qᵑ Ợ↔  ᾎ ⁄Ѥ lion-long peᵑ Ợ↔ ‒ ѱѻ. 

Also, very careful thing is here.  

computing  node⁄ἌѤ physical core₮ ˉ╘ core╥ ὡᵑ Ợ↔ ѱѻ. lion systemַא lion01 ~ lion25 Ѥ node҉ 

12coreᵑ ʺּ̆ת ▓╖ḃᴛ Ợ↔▫Ѥ coreὡ(12)╥ Ḥὡᵑ Ợ↔ ‒ ѱѻ.(ex. 12, 24, 36ŏ.) ̋ᴛ lion26⁄ἌѤ 

 ⁄Ἄ ᵦ  rule╪ ♠↔Ӈּת Ώᾋѱѻ. 

 

iii. Resource quota 

♇  USC⁄ἌѤ resourceҶ♩╙ ᵢ͙ ─  resource ҉ ♬ ╪ ἒ♬Ӈ‡ ▓ᾋѱѻ. PE job node⁄ἌѤ 48coreͥ

sequential job node ̆╪ תּ ⁄ἌѤ 18coreּͥתᵣ řҿᾎ Ợ↔Ś╪ ʺѫ ѱѻ. lion01̓ lion02Ѥ sequential job░ѱ

ѻ. Job statusʺ waitỮ ▀ ᾎ resourceᵑ ᵡϮ Ợ↔ ̆ ▓Ѥּת ╬ ᾎ͙ ḕחѱѻ. 
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3. Falcon 

A. System Overview 

Hostname  falcon  

Number of node(# of core)  16 nodes (320 cores) 

Processor Intel Xeon E5-2690v2 3.00GHz 

Memory  128GB 

OS Linux CentOS 6.5 

Interconnection  
1G Ethernet between computing nodes  

1G network to parallel file system from lion switch  

Storage /uhome, /uwork in the Lustre parallel file system  

 

B. Job Queues and PEs 

i. Queues 

queue name  wall clock time  available cores  available PEs 

falcon-short.q unlimited  - mpi_1 ~ mpi_20, falcon -short 

falcon-normal.q unlimited  - mpi_1 ~ mpi_20, falcon -normal  

falcon-long.q unlimited  - mpi_1 ~ mpi_20, falcon -long  
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ii. Parallel Environment(PE)s 

mpi1Ṩ  mpi20ּͥת₮ falcon-short, falcon -normal, falcon -long╘ PE job╙ ̯ҿ  ὡ ▓ᾋѱѻ. falcon-

short/normal/long ╘(mpi1~mpi20╘ ⱠΩ) allocation rules╪ ἒ♬Ӈ‡ ▓ᾋѱѻ ҉ queueᵑ Ợ↔ᾎ ᶹᵙcore 

ὡ⁄ ᵭ˭ ░ᴏ ⁴ Ợ↔ ‒ Ӌѱѻ.(ex. 20, 40, 60ŏ) 

mpi╥ Ợ↔ syntaxѤ mpi_[digit 1] [digit2] ╪ᶒ [digit2 ]Ѥ solving  total coreᵑ ֽ ᶒ [digit1]╘ Ϯ╥ node҉ 

solving  core╥ ὡᵑ ֽ ѱѻ. [digit1]╘ [digit2]Ṓѻ ▬ῷ‒ Ӈᶒ  [digit2]╥ –ὡ⁴‒ ѱѻ.(ex. mpi_1 2, mpi 

4 8, mpi_5 10ŏ) 

iii. Notices 

◓ Falcon clusterѤ Ҷ♩ ᾎᾅ ╪ḃᴛ ▀ḙ Ợ↔▫ө╘ ⁄ Ợ↔ ʺѫ ѱѻ. 

4. Eagle 

A. System Overview 

Hostname  eagle 

Number  of node(# of core)  31 nodes (620 cores) 

Processor Intel Xeon E5-2690v2 3.00GHz 

Memory  128GB 

OS Linux CentOS 6.5 

Interconnection  
Infiniband(40G) network between computing nodes  

Infiniband network to the parallel file system  

Storage /uhome, /uwork in t he Lustre parallel file system  
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B. Job Queues and PEs 

i. Queues 

queue name  wall clock time  available cores  available PEs 

eagle-short.q unlimited  - mpi_1 ~ mpi_20 , eagle-short 

eagle-normal.q unlimited  - mpi_1 ~ mpi_20 , eagle-normal  

eagle-long.q  unlimited  - mpi_1 ~ mpi_20, eagle-long  

 

ii. Parallel Environment(PE)s 

mpi_1Ṩ  mpi_20ּͥת₮ eagle-short, eagle-normal, eagle-long╘ PE job╙ ̯ҿ  ὡ ▓ᾋѱѻ. eagle-

short/normal/long ╘(mpi1~mpi20╘ ⱠΩ) allocation rules╪ ἒ♬Ӈ‡ ▓ᾋѱѻ ҉ queueᵑ Ợ↔ᾎ ᶹᵙcore 

ὡ⁄ ᵭ˭ ░ᴏ ⁴ Ợ↔ ‒ Ӌѱѻ.(ex. 20, 40, 60ŏ) 

mpi╥ Ợ↔ syntaxѤ mpi_[digit 1] [digit2] ╪ᶒ [digit2 ]Ѥ solving  total coreᵑ ֽ ᶒ [digit1]╘ Ϯ╥ node҉ 

solving  core╥ ὡᵑ ֽ ѱѻ. [digit1]╘ [digit2]Ṓѻ ▬ῷ‒ Ӈᶒ  [digit2]╥ –ὡ⁴‒ ѱѻ.(ex. mpi_1 2, mpi 

4 8, mpi_5 10ŏ) 

iii. Notice  

Eagle system╘ nodeʼ ᾐ ἶҵʺ 40GB/s╬ Infiniband n etworkᴛ ̯ἛӇ‡▓ᾋѱѻ. ╪ᴝ♠╖ᴛѤ Ethernet 

networkṒѻ 40Ḥ ẖᵓѱѻ. 
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2. Software  

A. Compilers  

Compilers  Installed system  

GNU 4.4.7 
leopard, lion, falcon, eagle  

Intel composer xe 2013  

PGI 14.3 lion 

 

B. Libraries  

Classification  Libraries  Installed system s 

Parallel libraries 

OpenMPI 1.6.5 

leopard, lion, falcon, eagle  
OpenMPI 1.8.1 

MPICH-1.2.7p1 

MPICH2-1.4.1p1 

MPICH-3.1.2 lion, falcon  

Mathematical libraries  

FFTW 2.1.5 

leopard, lion, falcon, eagle  FFTW 3.3.4 

Intel MKL 
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C. Computational Packages  

Classification  Applications  Installed systems  

Commercial 

ABAQUS 6.14-2 

leopard, lion, falcon, eagle  

ANSYS CFD, Fluent 

COMSOL Multiphysics 5.0 

VASP 5.3 

Gaussian 09 

Open Source 

GROMACS 

leopard, lion, falcon, eagle  
LAMMPS 

Quantum Espresso 

R Source 

ɇ NOTICE : ở↑■ʷ ⁴̬ᵎ ⌐  ừ↑ package  ở↑╖ ∙ ѡ ˼→ ṩḶ licenseở↑ ḟּקᵎ ⌐  ở↑ ♆ ⁴ד אᾋ͖ ḒהѮѸ. 

3. Environment Settings  

A. Overview 

USCѤ ἒ ӈ ᶛӧ software⁄ ҍ Ἄ module╙ ᵣө‡ нᾋѱѻ. USC has implemented module environment to manag e usersŚ 

environment for all software installed in o ur HPC systems./ Ợ↔▫ө╘ ᴛ͎ע ҿ▬╙ ─  HPC⁄Ἄ ˿ἒ♬ ▫ל Ợ↔ Ѥ

ҥ ͙Ⱶ╥ Ḣḹҍᴛ ἒ♬ ▫ᶔ ᾒ ▀, ˿ᴛ, ג╪Ẅױᵙ ˿ᴛ Ӯ╙ ʺ ῠҚ Ợ↔▫Ѥ ╫ὢ ל▫ Ѥҥ UNIXᵑ ‒אָ  

ὡ ▓ּתᵣ ╛ Ợ↔ Ѥ Ợ↔▫⁄˭Ѥ Ḵ˞ᴛ⇔ ▬‰░ѱѻ. ԅᶷ⁄ ♇  HPC system⁄ἌѤ ╪₮ ˉ╘ ὡ̆ᾅױ∑╙ Ḣּת ̆

▫ module syste m╙ Ợ↔ ̆ ▓ᾋѱѻ. Module file╙ ỸἛ  йῷἌ ⅝  module╙ ŗloadŘ˞Ϯ ŗunloadŘᶔ Ӌѱѻ. ʺ

ᴛ Ợ↔▫ʺ ⅝ᴛ  ᾎ ŗ.fileŘ╙ ὡ♬ ⁴ ˌṊ module file ╙ ṉ˿  ὡ ▓ᾋѱѻ. 

module ╙ Ợ↔ ˭ Ӈᶔ ˿ᴛ, ג╪Ẅױᵙ ˿ᴛ, MAN ˿ᴛ Ӯ╙ ‰ҥ╪   ԅ ὺ˭ ṉ˿  ὡ ▓ᾋѱѻ 
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HPC system⁄Ἄ ́♬╪ ỸἛӇ‴╙ ԅ ŗ.fileŘ╙ Ợ↔ ⁴ user environment ᵑ ̯Ἓ ḓ ṉ˿ ‒ Ӈּתᵣ(default Ѥ bash shell), 

module ╙ Ợ↔ ᶔ ⸗җ ὺ˭ user environment ᵑ ἒ♬  ὡ ▓ᾋѱѻ. 

B. Module commands  

ῷמѤ module⁄ ҍ  command░ѱѻ. 

$ module help  

ŗhelpŘ ₪Ἢ╘ ῷמ₮ ˉ╪ ᴏӋѱѻ. (helpᵑ ░ᴏ ▀Ώῷҵ ҿ תּ ˭ ᴏӋѱѻ.) 

Available SubCommands and Args:  

 + add|load          modulefile [modulefile ...]  

 + rm|unload         modulefil e [modulefile ...]  

 + switch|swap       [modulefile1] modulefile2  

 + display|show      modulefile [modulefile ...]  

 + avail             [modulefile [modulefile ...]]  

 + purge  

 + list  

$ module list  

◓ module file ╙ ᴏ ѱѻ 

$ module avail  

Ợ↔  ὡ ▓Ѥ ᶛӧ modulefile d╙ ᴏ ѱѻ. 

$ module purge  

◓ load ӈ module file ╙ ᶛӎ unload ѱѻ. 
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$ module load  modulefile  

ŗmodulefileŘ╙ load ѱѻ. 

$ module unload  modulefile  

ŗmodulefileŗ╙ unload ѱѻ. 

$ module switch modulefile_old modulefile_new  

ŗmodulefile_oldŗ╙ ŗmodulefile_newŘᴛ ṉ˿ ѱѻ. 

$ mod ule show  modulefile  

ŗmodulefileŘ╙ PATH, LD_LIBRARY_PATH, MANPATH, etcᴛ ṉ˿ Ѥ Ḣḹ╙ ᴏ ѱѻ. 

4. Job Submission  

A. Overview 

USC⁄ἌѤ Ợ↔▫ʺ codeᵑ ᾒ ͙ ─ Ἄ queue system╙ Ợ↔ ‒ ѱѻ. ♇  USC⁄ἌѤ Ợ↔▫╥ ̓♠╬ Ợ↔ ḓ 

╥ᵑ ─  SGE(Sun Grid Engine)ŋ  Ợ↔ ⁴ job╙ ̕ᵙ ѱѻ. 

B. SGE commands 

Commands  Example Description  

qsub qsub job_script_file_name submit a job.    

qstat 
qstat show job status oneself     

qstat -u ř*Ś show job status for all users  

qhost  qhost  show computing node status  

qdel  qdel job_ID  cancel a job  
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qdel -u user_ID (userŚs all job cancelled)  

qconf  

qconf -sql show all queue list  

qconf -spl show all pe list  

qconf ŕsq queuename show about ŗqueuenameŘ detailed  

qconf -sul show all user list  

qconf -srqs show resource quota policy  

qconf -shgrpl show host group list  

qconf -sc show complex attributes  

C. Serial Job  

#!/bin/bash  

#$ - V                                # job submit node  shell  computing  node  (default)   

#$ - cwd                              #  directory   directory   

#$ - N serial_job                   # Job Name .   job_script   . 

#$ - q leopard - serial.q            #  queue name  

#$ - S /bin/bash                    # shell selection  

#$ - wd / uhome/ <user01 >/serialtest  #  directory  .  directory (pwd)  

# /uwork /<user01>    . 

#   cwd    

#$ - l h_rt=01:00:00               #  (hh:mm:ss) (wall time clock).  

#       . 

 

. /etc/profile  

module load intel/mkl - 10.1.3  

./execution_file_name  
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D. Parallel Job  

 

#!/bin/bash  

#$ - V                         # job submit node  shell  computing  node  (default)  

#$ - pe leopard - normal 8   # parallel environment(pe)  ,   core    

#$ - N parallel_job         # Job name .   job_script  . 

#$ - q leopard - normal .q     #  queue name  

#$ - S /bin/bash             # shell selection users want use  

#$ - cwd                       #  directory   directory   

#$ - l h_rt=24:00:00         #  (hh:mm:ss)( wall time clock).  

#       . 

# job  wall  ti me clock     . 

. /etc/profile  

modul e load mpi/intel - 11.1/openmpi - 1.4.4     # ex) in case of OpenMPI - 1.4.4  

mpirun ïmachinefile $TMPDIR/machines ïnp $NSLOTS ./ exec ution _file  

 

last updated Feb 22th, 2016 by DaeWoon Kwon . 
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1. HPC Resources 
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A. Hardware  

i. Configuration Overview  

UNIST Supercomputing Center(USC) has several High Performance Computing(HPC) systems and parallel file system to support 

a variety of researches that find the secret in the universe. For those, we have four HPC x86 Linux clusters named it  leopard, 

lion, falcon, and eagle  and Lustre parallel file system to be able to support high I/O throughput calculations.  

At first, t he leopard sy stem was installed 2011. It consists of 28 computing nodes and each node has 8 cores. The 

microarchitecture  of leopard system is N ehalem. After leopard, we launched lion cluster. The lion is blade type. It has 41 

computing nodes. The lion system consists of 12, 16, and 20 cores computing nodes. The falcon and the eagle system were 

installed one after another. Those systems have newes t specification. The falcon consists of 16 computing nodes and the eagle 

cluster has 31 computing nodes. Each computing node in those systems has 20 cores that are Intel Ivy -bridge microarchitecture .  

Total number of cores  in all HPC cluster are approximat ely 1,800. The HPC systems vary in the interconnection. Those are 

connected f rom the 1G g igabit to the 40G infiniband connection. Detailed HPC system configuration in USC could be shown 

by the following figure.  
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ii.  How to access HPC systems  

1. All paths via LOG IN nodes  

We have two login nodes to access HPC system s. Login nodes are the main gateway to access to HPC systems. So, users 

need to go through the login nodes to access HPC systems.  

hostname login01  login02  

DNS login 01.usc.unist.ac.kr  login02.usc.unist.a c.kr 

 

2. After a successful connection to login nodes  

Users can access to all of HPC systems using Secure Shell(SSH) with passwordless. Just type řssh hostnameŚ. ThatŚs all. 

iii.  Disk quota  

USC has parallel file system that is made up by Lustre. So, all userŚs home and work directory locate s in the parallel file system 

server. It is attached to the high performance network.  

1. home directory  

UserŚs home directory is located under /uhome. And all users have up to 50GB home disk quota and can check how much 

a user takes disk space use this command.  

lfs quota -u [username] -h [userŚs home directory path]  

ex) lfs quota -u smpark -h /uhome/smpark  

All usersŚ home directories are backed up for data safety.  
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2. work directory  

The work directory has no limitation for disk usag e. However, it is not backed up unlike home directory.  All users have work 

directory like home directory. Comman path of work directory is /uwork/$USER.  

iv. HPCs 

1. Leopard  

A. System Overview 

Hostname leopard 

Number of node(  # of core) 28 node (224 cores), 8cores/n ode 

Processor Intel Xeon E5540 2.53GHz 

Memory  24GB per node  

OS Linux CentOS 6.5 

Interconnection  
1G Ethernet between computing nodes  

10G network to parallel file system from leopard switch  

Storage /uhome, /uwork in Lustre parallel file system  

 

B. Job Queues and PEs 

i. Queues 
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queue name  wall clock time  available cores  available PEs 

leopard-short.q 48 hours  - leopard-short  

leopard-normal.q 168 hours  - leopard-normal  

leopard-long.q  504 hours  80 leopard-long  

leopard-serial.q no limitation   16 - 

leopard-short.q has the highest priority. The longer wall clock  time is , the lower priority  is. 

ii. Parallel Environment(PE)s 

PEs are high coupled with queue name. A user has to use leopard -normal pe when submitting a job using leopard -

normal.q. In the case of leopard -long.q , should be leopard -long pe.  

Also, very careful thing is here.  

Users have to use the number of cores same as physical cores in the computing nodes. The leopard  system has 8 

cores per node. So, users have to use multiple of the number of cores, 8.  

iii. Resource quota  

For the fair usage of HPCs, there is a resource quota policy. Users can not take over 40 cores simultaneously in the 

parallel job nodes and 12 cores in sequential job nodes.  The leopard27 and leopard28 are for only sequential job. 

ItŚs the po licy for the restriction of resource exclusive use.  

2. Lion  

A. System Overview 

Hostname  lion  
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Number of node(# of core)  41 nodes (584 cores), 12cores(25nodes), 16cores(9nodes), 20cores(7nodes) 

Processor Intel Xeon X5650 2.66GHz, Xeon E5-2670 2.60GHz, E5-2670v2 2.50GHz 

Memory  24GB(25nodes) + 64GB(16nodes) 

OS Linux CentOS 6.5 

Interconnection  
1G Ethernet between computing nodes  

10G network to parallel file system from lion switch  

Storage /uhome, /uwork in the Lustre parallel file system  

 

B. Job Queues and PEs 

i. Queues 

queue name  wall clock time  available cores  available PEs notes  

lion-short.q 48 hours  - lion-short  

lion-normal.q  168 hours  - lion-normal   

lion-long.q  504 hours  80 lion-long   

lion-octa.q unlimited  - mpi_1 ~ mpi_16  these queues are allowed 

to spec ific groups  lion-deca.q unlimited  - mpi_1 ~ mpi_20  

lion-serial.q unlimited   12 -  

 

ii. Parallel Environment(PE)s 

PEs are high coupled with queue name. A user has to use l ion-normal pe when submitting a job using l ion-normal.q. 
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In the case of l ion-long.q , should be l ion-long pe.  In case of lion -octa.q and lion -deca.q does not follow this policy.  

Also, very careful thing is here.  

Users have to use the number of cores same as physical cores in the computing nodes. The lion system has 12 

cores per no de from lion01~lion25 . So, users have to use multiple of the number of cores, 12 in these nodes . From 

lion26, this rule does not be applied.  

 

iii. Resource quota 

For the fair usage of HPCs, there is a resource quota policy. Users can not take over 4 8 cores simultaneously in the 

parallel job nodes and 1 8 cores in sequential job nodes. The lion01 and lion02 are for sequential job only. ItŚs the 

policy for the restriction of resource exclusive use.  

3. Falcon 

A. System Overview 

Hostname  falcon  

Number of node(# of core)  16 nodes (320 cores) 

Processor Intel Xeon E5-2690v2 3.00GHz 

Memory  128GB 

OS Linux CentOS 6.5 

Interconnection  
1G Ethernet between computing nodes  

1G network to parallel file system from lion switch  
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Storage /uhome, /uwork in the Lustre parallel file syst em 

 

B. Job Queues and PEs 

i. Queues 

queue name  wall clock time  available cores  available PEs 

falcon-short.q unlimited  - mpi_1 ~ mpi_20, falcon -short 

falcon-normal.q unlimited  - mpi_1 ~ mpi_20, falcon -normal  

falcon-long.q unlimited  - mpi_1 ~ mpi_20, falcon -long 

 

ii. Parallel Environment(PE)s 

Users can take parallel environment from mpi_1 to mpi_20 and falcon -short/normal/long.  falcon-short/normal/long 

PEs have core allocation rules, the number of core using calculation should be same as physical cores. 20, 40, 60  ŏ 

iii. Notices 

Falcon cluster is for exclusive groups. It will take some time to open for general users.  

4. Eagle 

A. System Overview 

Hostname  eagle 

Number of node(# of core)  31 nodes (620 cores) 
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Processor Intel Xeon E5-2690v2 3.00GHz 

Memory  128GB 

OS Linux CentOS 6.5 

Interconnection  
Infiniband(40G) network between computing nodes  

Infiniband network to the parallel file system  

Storage /uhome, /uwork in the Lustre parallel file system  

 

B. Job Queues and PEs 

i. Queues 

queue name  wall clock time  available cores  available  PEs 

eagle-short.q unlimited  - mpi_1 ~ mpi_20 , eagle-short 

eagle-normal.q unlimited  - mpi_1 ~ mpi_20 , eagle-normal  

eagle-long.q  unlimited  - mpi_1 ~ mpi_20 , eagle-long  

 

ii. Parallel Environment(PE)s 

mpi_1 ~ mpi_20, eagle-short, eagle-normal, and eagle-long pe are available to run a job.  eagle-short, eagle-normal, 

eagle-long PEs have core allocation rules, the number of core using calculation should be same as physical cores. 

20, 40, 60 ŏ 

iii. Notice (Only in mpi_1 to mpi_20 ) 
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Eagle system has Infiniband network tha t is able to communicate between computing nodes very fast, 40GB/s. It is 

40x faster than Ethernet network theoretically. So, user does not need to match up the number of cores with the 

physical number of cores.  

2. Software  

A. Compilers  

Compilers  Installed syste m 

GNU 4.4.7 
leopard, lion, falcon, eagle  

Intel composer xe 2013  

PGI 14.3 lion 

 

B. Libraries  

Classification  Libraries  Installed system s 

Parallel libraries 

OpenMPI 1.6.5 

leopard, lion, falcon, eagle  
OpenMPI 1.8.1 

MPICH-1.2.7p1 

MPICH2-1.4.1p1 

MPICH-3.1.2 lion, falcon  

Mathematical libraries  

FFTW 2.1.5 

leopard, lion, falcon, eagle  FFTW 3.3.4 

Intel MKL 
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C. Computational Packages  

Classification  Applications  Installed systems  

Commercial 

ABAQUS 6.14-2 

leopard, lion, falcon, eagle  

ANSYS CFD, Fluent 

COMSOL Multiphysics 5.0 

VASP 5.3 

Gaussian 09 

Open Source 

GROMACS 

leopard, lion, falcon, eagle  
LAMMPS 

Quantum Espresso 

R Source 

ɇ NOTICE : When you want to use a commercial package for your research, please contact us first , due to prevent the 

illegal usage of license.  

3. Environment Settings  

A. Overview 

USC has implemented module environment to manag e usersŚ environment for all software installed in our HPC systems. Users are 

required very often to  define some variables that affect the en vironment on each HPCs. And the operation of the program is 

executed under this environment. These environment variables are used to inform the HPC system the location of execution file s, 

documentation, or related libraries. This would make new user or use rs unfamiliar with UNIX -like system very annoying. Through 

the module approach, however, users are no longer painful with configuring userŚs environment. The scripts(modulefiles) are made 

by the staff and users simply ŗloadŘ and ŗunloadŘ modules to configure the environment , also user can make individual module 
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files. 

Environment module approach updates user sŚ environment very easily, especially PATH,LD_LIBRARY_PATH, MANPATH  variables, 

etc. 

When your account is made in HPC systems, ŗdot-filesŘ should be set up for userŚs environment(default ŕ bash shell). You can 

modify this ŗdot-filesŘ to configure your environment firsthand. But, there is a way to set your environment up more conveniently. 

B. Module commands  

To know how to use environment module approach, typ e the following:  

$ module help  

ŗhelpŘ option displays as below. (not full result, select useful options)  

Available SubCommands and Args:  

 + add|load          modulefile [modulefile ...]  

 + rm|unload         modulefile [modulefile ...]  

 + switch|swap       [modulefile1] modulefile2  

 + display|show      modulefile [modulefile ...]  

 + avail             [modulefile [modulefile ...]]  

 + purge  

 + list  

$ module list  

prints a list of the currently loaded modulefile.  

$ module avail  
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lists all the modulefiles which are available to be loaded.  

$ module purge  

unloads all loaded modulefiles currently.  

$ module load  modulefile  

loads the modulefile.  

$ module unload  modulefile  

unload the modulefile.  

$ module switch modulefile_old modulefile_new  

switches the modulefile_old  with  modulefile_new. 

$ module show  modulefile  

displays how the  modulefile  changes the environment such as PATH, LD_LIBRARY_PATH, MANPATH, etc. 

4. Job Submission  

A. Overview 

USC uses the queuing system to run users Ś code. We are using SGE(Sun Grid Engine) to hand le userŚs job. This makes HPCs more 

effective and gives users convenience within HPCs use.  

B. SGE commands 

Commands  Example Description  

qsub qsub job_script_file_name submit a job.    




