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ISyMAB ‘

Developed by: Dragos Ciobanu-Zabet, lonut Vasile
Scientific collaborations:
— Faculty of Physics, University of Bucharest
— Faculty of Biology, University of Bucharest

Home system (in HP-SEE infrastructure): IFIN_Bio

Production systems currently used.:
— IFIN_Bio
— IFIN_BC
— PARADOX

Software requirements:
NAMD, VMD, OpenGL, VirtualGL, TurboVNC
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http://hpseewiki.ipb.ac.rs/index.php/Resource_centre_IFIN

App overview

HP-SEE

High-Performance Computing Infrastructure
. for South East Europe’s Research Communities
HTTPS S8H
USER ISyMAB IFIN_Bio
PC WEBSERVER KEY CLUSTER
A
— 3
EXTERNAL
USER PC i »| WEBSERVER NFS
DOWMNLOAD
USERPC = WEBSERVER
COPY)|
WEBSERVER p- CLUSTER
EXECUTE
WEBSERVER - CLUSTER
WEBSERVER 2 ]
DELETE
WEBSERVER > 1]

PC Operations: WEBSERVER Operations:
UPLOAD: LOCAL- WEBSERVER DELETE
DOWNLOAD: WEBSERVER - COPY: WEBSERVER — REMOTE
LOCAL EXECUTE: WEBSERVER — REMOTE
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3 Member Login ISyMAB S| https://hpc.ifin.ro

L Username: itvasile —

= ==

= Ll

= Password:  |eesessees S
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& (Login)

E2 Login_

Home
Upon Iogin, the user is Name Edit  Delete Download Copy Py ute through ;‘f;t““’ Siisl Size
checked for access rights = usa Q o8
on the available asic o 0B
production clusters: o08 o 0B
IFIN_BIO, IFIN_BC andlor [ asic.zip 3 0 3 @@I - - 22.9 Mb
PARADOX. Based on - o - - - . 5
this, the user can have —
. b

further available - o
Operatlons on the Upload file: [ Choose File ) No file chosen [l Overwrite existing file  ( Upload )

cluster(s) on which one  (Gpperation Fiies)
have access.

Syncfiles: (Sync PARADOX ) ([ Sync IFIN_BC )
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Some features

Home

Name Edit Delete Download Copy Execute through PBS  Execute Shell Script Size

[} par all36_lipid.prm 3 :’lFIN_BC |:Imunox - - 26.5 Kb
IFIN_BC || parapox | - 141.1 Mb

] asic_sol_36.psf

(% v
[ par all30_cheq_prot.inp 0 -y @@l - - 137.9 Kb
& asic_sol_36.pdb 4 P 0 ¢ | IFIN_BC || PARADO}(l | IFIN_BC || P.amnoxl | IFIN_BC || PARADO}(l b8 M
[ top. all36_lipid.rtf 0 @WT' 2T 1
v = /=
(7 top_all30_cheq_prot.inp 0 @@ Pes | NAMD Create File ="
- — [ NAMD File.
=

Upload file: [ Cheoose File ) Mo file chosen Overwrite existing file @

File name:

Files asic_run.namd
i (' ir) ( Copy Files ) (" Move Files .
’7 Make direcotry ( MkDir ] [ Copy ) L A paraTypeCharmm: !E
parameters:

toppar/par_all36_ lipid.;

parameters: toppar/par_all30_cheq

- upload archives, pdb, psf, shell scripts, parameters: np
structure:
efc.

structfasic_prot30_lip36.psf

coordinates: struct/asic_prot30_lip36.pdb

bincoordinates: restarts/asic_prot30_lip36_n98.rst.coor

binvelocities: restarts/asic_prot30_lip26_n98.rst.vel

- create pbs, namd, shell scripts, firsttimestep: —
download pdb from RCSB db. owiputzame: asic_prot30_lip36_n9s

outputEnergies: | 1000
outputTiming: 1000
| Sawve )
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HP-SEE

High-Performance Computing Infrastructure
for South East Europe’s Research Communities

Manage PDB Fi
|
|
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Queue
Queue
Queue Page
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Job management module
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High-Performance Computing Infrastructure

1SyMAB Logout for South East Europe’s Research Communities

4« e O
Torque management

system

Job ID Job Name User Time Use Status Queue Info Del Job
1036-247.mdgc01 mirs-job-247 oulas 29:14:18 R verylong Info Delete
1036-246.mdgc01 mirs-job-246 oulas 42:33:35 R verylong Info Delete
1036-245.mdgc01 mirs-job-245 oulas 42:43:02 R verylong Info Delete
1036-244.mdgc01 mirs-job-244 oulas 42:54:23 R verylong Info Delete
1036-243.mdge01 mirs-job-243 oulas 31:16:59 R verylong Info Delete
1036-242.mdgc01 mirs-job-242 oulas 38:24:35 R verylong Info Delete
1036-241.mdgec01 mirs-job-241 oulas 35:46:00 R verylong Info Delete
1036-240.mdgc01 mirs-job-240 oulas 42:58:00 R verylong Info Delete
1036-239.mdgec01 mirs-job-239 oulas 33:31:54 R verylong Info Delete
1036-238.mdgc01 mirs-job-238 oulas 39:28:17 R verylong Info Delete
1036-237.mdge01 mirs-job-237 oulas
1036-235.mdge01 mirs-job-235 oulas
1036-234.mdac01 mirs-job-234 oulas Rueue VELy ong
1036-233.mdqc01 mirs-job-233 oulas RUELEITYPE Execudon
1036-232.mdqgc01 mirs-job-232 oulas BHOIEy =
1036-231.mdac0l mirs-job-231 - State Count Transit:0 Queued:0 Held:0 Waiting:0 Running:242 Exiting:0
Max Resources 168:00:00
Default Resources 168:00:00
Min Resources 12:00:01
Resources Assigned -6
Total Jobs 242
MTime 1305625051
Max Running 250
Enabled True
Started True
Route Destinations
E’Closej
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HP-SEE

High-Performance Computing Infrastructure
for South East Europe’s Research Communities

PARADOX in Torque job management module: allows the user to see the
queue status, server status

—PARADCX

Queue Max Tot Ena Str Que Run Hid Wat Trn Ext T
aginfra 688 ] Wes yes 0 ] ] 0 ] ] E
aegis 688 ] Wes yes 0 ] ] 0 ] ] E
ops 5 WES Yes 1] 1 1] ] 1] 1] E
Cms 685 WS WEs 1] 0 0 ] 0 0 E
seeqgrid 685 26 WES YES 1] 26 0 ] 0 0 E
desktopg 30 43 = WES 18 30 0 ] 0 0 E
=1=] [a1=1=] el WEs =H 0 =] a] 3 a] a] E
sgdemo 1] 0 YES VES 1] 0 0 a 0 0 E
atlas 635 0 VES VEes 1] 0 0 a 0 0 E
hp=ee 688 481 WES Ywes 453 28 1] ] 0 0 E
dteam g ] Wes yes 0 ] ] 0 ] ] E

Server Max Tot Que Run Hid Wat Trn Ext Status

ce64.iph.ac.rs 0 64 471 a0 0 3 o ] Active
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ISy MAB MMTSB

H

P-SEE

. 7
e O O ISVMAB Setti"gs High-Performance Computing Infrastructure

for South East Europe’s Research Communities

SICHO Lattice Ensemble Replica Exchange
Modeling Computing Sampling

Structure Analysis All-Atom Modeling

Preparation

[ convpdb B‘ [ analyze.pl . [enerCHARMM.pI "ﬂ [ |atticesim.pl "H ! checkin.pl "ﬂ [aarex.pl "ﬂ You can seIeCt a

(@) © (@) @) @ @) function from the
drop-down menus

L omms wewroere | ouprmirie  Operatin and push “GO”.

[ 3hgs.pdb B‘ test.pdb @ Then enter

usage: convpdb.pl [options] [PDBfile] pa ra m ete rs [}
options: [-center] [-translate dx dy dz] res pecti n g th e

[-rotate m11 m12 m13 m21 m22 m23 m31 m32 m33)
[-rotatex phi] [-rotatey phi] [-rotatez phi] =
[-scale factor] [-diff PDBfile] [-difflsqfit] [-add PDBFile] syntax mentloned

[-nmode file amplitude weight] [-nmodesample file prefix from to delta] [-skipzera]

[-sel list] [-exclude list] [-chain id] [-model num] [-firstmodel] [-nohetero] H
[-selseq abbrev] [-nsel Selection] [-merge pdbfile] a n d th e o utp ut fl Ie
[-renumber start] [-addres value] [-renumwatersegs]
[-match pdbfile] [-setchain id] [-readseg] [chainfromseg] an d k6 G O ”» .

[-charmm19] [-amber] [-out charmm19 | charmm22 | amber | generic]
[-crd] [-segnames] [-fixcoo] [-ssbond resl:res2[=resl:res2]] [-nossbond]

[-solvate] [-cutoff value] [-octahedron] [-cubic] [-ions NAME:num[=NAME:num]] E_b

[-info] [-fill inx:seq] [-maol2] [-cleanaux] [-removeclashes] A

v

{ | o —) 4wl
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ISy MAB MMTSB

High-Performance Computing Infrastructure
for South East Europe’s Research Communities

MMTSB Tools The functions are
» sorted in 6 color-
coded groups for

Structure SICHO Lattice e || €asy usage.

Structure Analysis | All-Atom Modeling Modeling

Preparation Sampling

[ convpdb "H | analyze.pl "H | enerCHARMM.pl "H | Iatticesim.pl "H | checkin.pl "H | aarex.pl "H The OUtPUt flles

= =) =) = @ © can then be found
in the working

S o wdPgFe Ot Opeton directory, using the
(testod 9] [testoasl | (G0) integrated file
manager.

usage: genPSF.pl [PDBfile]
[-par CHARMMparams] [-crdout file]

[-xplor]
[-log file] [~cmd file] ‘
A
v

= .
[ | -9 RN
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NFS WYNC Queue Server PBS
Execute VNC 1
VNC Server Page

Internet Speed :1 HIGHQUAL: =50MB/s (LAN, DFN) :]:
HIGHQUAL: =50MB/s (LAN, DFN
MEDQUAL: 2-50ME/s (DSL, CABLE)
LOWQUAL: ~2MB/s (MODEM, ISDN)

Running...

4

Connect to: thttp://roc.nipne.ro: 5802

ar
http://81.180.86.123:5802

DISCONNECT

HP-SEE

High-Performance Computing Infrastructure

for South East Europe’s Research Communities

Three session types for remote
visualization, taking into the
account the Internet speed at
which you can connect to the
server.

Upon selection, you click GO and
it will be opened a new window to
the Analysis server. In this page
you will have the possibility to
end the session hitting
“Disconnect”.
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ISyMAB remote visualization

B VMD 1.9 OpenGL Display

In the newly opened window,
after authentication, you'll have
VMD running remotely.
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VMD 1.9 OpenGL Display

Zz
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ISYMAB remote visualization >
HP-SEE

| High-Performance Computing Infrastructure

for South East Europe’s Research Communities

Application Jl
. . . image ream Fall '“_“““““““““““““—_“““i
libGL [# VirtualGL Xlib encode using/f’.-.@!_l_‘?:.’_'_n_t__w _______________________ !
A [—;—)' customfpro}gﬁol see
ox| 2|55 | e
g Bvets | _wiClient1 |
g | X PrOXY - »[Client 0
i (VNC, efc.) (VNC, efc.)
images
OpenGL :E;nr{::Lse
Y |
Y 3D X Server
3D Driver |

Application Server

(VirtualGL Server) |
Network

VMD with OpenGL support
TurboVNC with VirtualGL open source packages => remote OpenGL apps with 3D hardware support

All of this because we don't have acces to the 3D driver of the remote graphic card
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Benchmark

H

P-SEE

High-Performance Computing Infrastructure
for South East Europe’s Research Communities

Benchmarking:
The benchmarks were performed on IFIN_Bio (left side) and IFIN_BC (right side):

- ApoA1 (92,224 atoms, 12A cutoff + PME every 4 steps, periodic)

Benchmarking on IFIN_Bio Benchmarking on IFIN_BC

70 45
40
60 a5
50 30
0 40 2 25
2 30 £ 20
3 2 15
£ 20
10
RIIITT ; | I|
) TR nnnnnnnnnnnns 5 Illllllllllllllllllll-
16 32 48 64 B0 96 112 128 144 160 176 192 208 224 240 120 144 168 192 216 240 264 288 312 336
8 24 40 56 72 88 104 120 136 152 168 184 200 216 232 248 ms 132 156 180 204 228 252 276 300 324
CPU cores CPU cores
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ISyMAB ‘

Final words and perspectives

- after porting to PARADOX we had to retest the application and some code
needed to be rewritten, other parts needed improvements

- based on user rights, we could give access to other softwares which are not
free: CHARMM, AMBER...

- the entire interface needs simplification

Thank You!
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