POLYMER SERVICE

Polymer Service

Calculation of the glass transition temperature of an
amorphous system

Overview

¢ Build the atomistic system (e.g. PolymerModeler)
* Run LAMMPS: cool the system and shrink the box
e Analyze the output from LAMMPS: extract density vs. T
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e GET info on available services returns JSON

"pol ybui I d": {
"input": {
"val ues": {
"nononer":
"type":
"desc":
"val ues"
b
"chains": {
"type":
"desc":
b
"mononers":
"type":
"desc":

{

"string",

"Nane of the basic repeating unit",
D ["prma", "pe", "ps"]

"integer",
"Nunber of chains to build"

{
"integer",
"Nunber of nonomers in each chain (polydispersi
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ty)"

sanpl i ng",

r ot at ed",

afile",

}

"interactions": {

"type":
"desc":

"val ues"

b

"range": {
"type":

"uni ts":

"desc":
},
"density":

mn t ypell :

"units":

"desc":

b

"string",

"Nane of interactions between particles”,
: [IILJII]

"real ",

"Angstrons",

"Interaction range between particles”

{

"real ",
"gl/cc",
"Density of the constructed anorphous systent

"tenperature": {

"type":

"uni ts":

"desc":

}

"real ",
n Kll ,
"Tenperature of the system while buil ding"

"configurations": {

"type":
"desc":

b

"integer",
"Nunber of configurations per torsion during MC

"rotate_torsions": {

"type":
"desc":

"val ues'

b

o[rall",

"string",
"Specify how many torsions in each nononer are

"only_between"]

"torsion_probs": {

"type":
"desc":

"val ues'

},

"string",
"Specify how torsion angles are assigned”,
" ["randon, "fixed", "sp2", "sp3"]

"forcefield": {

"type":
"desc":

"val ues":

"string",

"Nane of the forcefield to apply for LAMWS dat

["Dreiding"]
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"out put": {
"files": ["lamps_data file"]
}
|

"l anmps”: {
"input": {
"files": ["lamps_script”, "lamps_data file"]
1
"out put": {
"files": ["lammps_log file"]
|
"submt_options": {
"cores": {
"type": "integer",
"desc": "Nunmber of cores on which to run LAMWS"
1
"wal ltime": {
"type": "real",
"units": "hours",
"desc": "Requested sinulation tine for LAMWPS'

}

"Tg": {
"script": "cal cTg. py",
"input": {
"files": ["lammps_log file"]
1
"out put": {
"val ues": {
"Tg": {
"type": "real",
"units": "K',
"desc": "G ass transition tenperature”
}
"density": {
"type": "array",
"units": "gl/cc",
"desc": "Systemdensity over M steps”
1
"tenperature": {
"type": "array",
"units": "K',
"desc": "Systemtenperature over MD steps”
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}
}
}
}
e Construct JSON input describing a workflow
o polybuild: build the atomistic system
o lammps: run LAMMPS to cool and compress
o Tg: identify Tg from LAMMPS thermo output
@
' User
JSON
Workflow Message
controller gueue
Ut script Ta. T[]
Inp “ " strin g, ;
values done J p[]
. . lammps
containers| |  polybuild f—— Tg
service . service
(submit)
olymer.data calcTg.
polym log.lammps \ gby
project scri_pt
files reposﬂory
"tasks": ["polybuild", "lammps", "Tg"],
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“pol ybui I d": {

"input": {
"val ues": {
"mononer": "pnm",

"chai ns": 10,
"mononers": 5,
"interactions": "LJ",
"range": 6.0,
"density": 0.5,
"tenperature": 300,
"configurations": 50,

"rotate torsions": "all",
"torsion_probs": "randont
"forcefield': "Dreiding"
}
s
"output": {
"files": {
"l amps_data file": "pol yner. data"
}
}
}
"l ammps": {
"input": {
"files": {
"l ammps_script": {
"contents": "units real\natomstyle full\nboundary p p p\nspe

cial _bonds Ij/coul 0.0 0.0 1.0 dihedral yes\ndielectric 1.0\npair_style |j/c
ut 6.0\ nbond_styl e harnoni c\nangl e_styl e harnoni c\ ndi hedral styl e harnonic\n
i mproper _styl e harnoni c\nread_data pol ynmer. dat a\ nnei ghbor 2.0 bi n\ nt her no_st
yl e custom step etotal ke tenp pe ebond eangl e edi hed einp evdw ecoul el ong

press pxx pyy pzz pxy pxz pyz Ix |y lz\ntherno 50\ nt herno_nodify flush yes\
NM NI M ZE\ ndunp 1 all custom 1 polyner.dunp id nol type xu yu zu\ndunp_nodi f
y 1 format \"% % % % 10f % 10f % 10f\"\nrun O\ nundunp 1\nwite restart po
| ymer.restart\n”

}
"l ammps_data_file": "pol yner. data"

}
1
"output": {
"files": {
"lamps_log file": "l og.|lamps"
}

},
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"subm t_options": {
"cores": 4,
"wal I tinme": 12.0


http://www.tcpdf.org

