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2. Contour length fluctuation
000000 LO0O0O0000000000000 Langevin OO0
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E :75 (L(t)iLeq)+Laffine+g(t) (21)
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1. 0000000 thermalizationOd
PASTAOOOOOOOOOOOOOOODOODOOOOOOOO0OD0D0ODODOD000D00000D0O00000O
dod0dobOoOoO0o0o0o0o0oObooOoOo0o0ooooooOooboDoOoOoOooOooooooo

2.0000000000000D00
gobooooboobobobbobobooboboooboobbooboobboooboobboobooD
gboooboooooboboobooooooooooboooooooobobooboooboobooboboono

3. 00
gbobooooooboboboooooooboboboboboooooooboooOoboboooon
oboooooooooobooboboooboboobooboboooooboobooooboooon

PASTAOOODO UDFOOOOOODODOOD FORKOODOOOOOOOOFORKOOOODOOODOOOOOOOOO
0000000000000 UbFOOOOOOOOOOOO
O0O0OO0OO0OFORKOODO PASTAOOOO UDFOOOOOOOO PASTAODOOOOOOOOOOOO
oootlo

3.2 PASTAOOOOOOO

gpoooog
gbooobobooooobooooooboooobooboooooo

e FORKO OO PASTAODODO UDFOOO

(.exe) /PF_ENGINE/bin/$ (PF_ENGINEARCH) /fork(.exe)

(Input UDF)  /PF_ENGINE/PASTA/FORK-1.4.1/sample/in_fork.udf

(Out def UDF) /PF_ENGINE/udf/forkdef.udf

(Output UDF) /PF_ENGINE/PASTA/FORK-1.4.1/sample/out/out_fork.udf

e PASTAOOOOO

(.exe) /PF_ENGINE/bin/$ (PF_ENGINEARCH) /pasta(.exe)

(Input UDF)  /PF_ENGINE/PASTA/PASTA-2.8/sample/out_fork.udf

(Out def UDF) /PF_ENGINE/udf/PASTAout.udf

(Output UDF) /PF_ENGINE/PASTA/PASTA-2.8/sample/out/out_pasta.udf
(Summary UDF) /PF_ENGINE/PASTA/PASTA-2.8/sample/out/sum_pasta.udf

(python) pasta_python.py pasta_stress.py pasta_for_gt2gw.py
(Action) pastaplot.act

IGOURMET 0000000000000 0000000000000000000000000000000000000000
gooooooooobooooooooooooboo
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e JOODODO

(.exe) /PF_ENGINE/PASTA/tools/bin/$ (PF_ENGINEARCH) /gt2et (.exe)
gt2gw(.exe)
smooth(.exe)

(script) /PF_ENGINE/PASTA/tools/bin/$(PF_ENGINEARCH)/gwsmooth

(sample) z10.gt(for gt2et and gt2gw) z10.fft(for gwsmooth)

$(PF_ENGINEARCH) 0O D00 OSODOOOOODOOOOO

FORKOOO PASTAOOO UDFOODO

ooooooooo M,/M,=25000000000 M,=200,000000000000000000
gogbooboooobooobooboon

1. OO UDF

“in_fork.udf”

obOo. 000000 M, = 14480
. 00o0oo0d -1 00b0o0oboobooboboboobbO r.OobOoOobO
00000: My/M, =2.5 0 log-normal distributoin{]
opoodooobooboobo obobbobooboo
00 (00)00: 0000 (Shear flow)
StrainRate O 0.1/7. (0.1s7'0000)0000

Name MO Me GNO  tau_e MaxStretchRatio
PS 104 14480 0.2 -1.0 4.4
ChainType Mw Mw_over_Mn DistributionFunction

linear 200,000 2.5 LogNormal

Type_of_fraction Num_of_Chain NumDiv DivType
Num_of_Chain 1,000 9 Log

FlowType DeformationType StrainRate dt MaxTimeStep IntervalStep
noflow -- 0.0 1.0 100 1

flow shear 0.1 1.0 100 1
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0O 3.1: Editor window (tree view)

2. 00 UDF
Oo000oogoooooooboo0obo0o0ooo0g UDFOUO “outfork.udf”0000O0O0ODO
Ooo0OQ0”outforkudf’000 PASTAOODODO UDFOODOOOOO

3. FORKO OO
FORK O GOURMETOOOOOOOOOOOOOOOOOOOOOOOO

¢ GOURMETOOOOO
(a) 0O UDFOOODO
FileOOOODOO Open00000O “infork.udf” 0 GOURMET OO OOOOO
(b) EngineRunO0 000000 FORKO OO
i. ToolOODOOODO EngineRunOOODOEngineRun 0000000 OOOOOOODOODO
000000 FORKOOOO0OO
ii. Input UDF:O0 0 “in_fork.udf” 000000
iii. Output UDF:0 0 “out_fork.udf” 00O 0O OO
iv. Working Dir0 0000000000000 DOCOODOOO0OO0O00ODOOO0OOOOOODODOOO
OO00O0O00O00OD0O0000O000 UDF«infork.wdf” 00000000 OOOODODOO
o0oooooooo vbrOoO0ooooooooooooooooooo
(¢) OO
RUNOOOOOOOOEngine Control D000 ODOOOOODOOOOOOODOOOO
(d) 0O UDFOOO
O0O00O0D0O0OOO0FleddOOO Open 000000 UDFOOOOODOOOODOOOODO
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O 3.2: Engine Run window

$ 0000000000 FORKOOO
00000000 (forkk) 0000000000000 OOshelD0O0OOOOO FORKODOOO
oooooooo

% fork -I in_fork.udf -0 out_fork.udf

4. 0000000000
GOURMETOOOOOODOOOOOOODOOODOOOODODOOOOOUODOODOOOOODOODODOO
6410000

PASTAOOOODO

1. OO UDF
FORK 000 “out_fork.udf” 0 PASTAOODO UDFOODOOOOOOOO “outfork.udf” 000
O00O0OO0OO0O0OO0O0 FORK-1.4.1/sample/outd “out_fork.udf” 00000000
go0oDoOO0OO0O000 UDFOO “out_pasta.udf” 0000

2. PASTAO OO

¢ GOURMETOODOOOD
(a) 0O UDFOOOO
FileOOODOOO Open000 OO “out_pasta.udf” 0 GOURMET OO OOOOO
(b) EngineRun0 000000 PASTAOOD

i. ToolOOODOOO EngineRun OO OOEngineRun 00 DOD0OOO0OOOOODOODODOO
000000 PASTA’OOOODODO

ii. Input UDF:O0 0O “out_fork.udf” 00O OO0
iii. Output UDF:0 0 “out_pasta.udf” 000000
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iv. Summary UDF:0 0 “pasta_summary.udf” 000000
v. Working Dir0 0000000000000 D0OO0O0ODO0ODOO0ODODOODOOODOOOn
0000000000000 000 UDF“infork.udf”0000000000O0OOOO
000000000 UbFOOOOOOOODOODOOUOOOOOOO
(c) OO
RUN OOOOOOOOEngine Control 0000000000 0OOOODOOOODOOOENgine
Control 0000 O0OOOUOOOODDOOOOO

Pause : oooooaoo

Resume: 0000000000

Stop : 0oooooonoooooon
Kill : 000oooo(Cooon)

(d) 0D UDFOOO
D000000O00FleDO0000 Open0000000 UDFOOOOOOOOOOOOOODO

el ] . U T
™y g
el g, |8 Sy ] i
-
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— e
i L BT IS M DHT bl el sfede r -
Pl o Bl gl ) He L] . -
(e 1 _ 1
ol N ]
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Farms 0T 1 |-
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0 3.3: Engine Run window

$ 0000000000 PASTAOOO
00000000 (pasta) 000000000 0D0000OshelD0D0ODO0OO00O PASTAODOD

goboooooo

% pasta -I out_fork.udf -0 out_pasta.udf

3. 0000000000
PASTAOOOOOOODOOOOOODOOOOODD 2000000000000A0

e Action0 0000000
(a) 00 UDFOOOO
00 UDFOOOO0O000000

(b) ActionO OO
Tree panel (00000 )000 UDFOOOOODOOOUOODOOOOOOOUOOO ActionOO
00 000000 (Fig3.5)0PASTAOOODDO Action0 00D O0OOO0O0OO0ODOOO
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O 3.4: Engine Control window

— plot_Stress
000000000000 00o00ouUooog (Fig.s.6)0

— plot_Viscosity_or_RelaxationModulus
goodbbbbooooobbbbooooobbbbuooooobo

O 3.5: Executing Action command
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firyss 71 Py amr g el e Slaryn

0 3.6: Example plot created by plot_stress

e Python 00 O0O0OOOOOOO

(a) 0O UDFOODOO
000000 UDFOOO0OOO0O0O0000

(b) Python 0O O OOOOOO
Load OO0 O0O0OO0O0OOPython OO0OOO ¢‘pastapython.py’’ O0O0OOO0RunOO00O0O
O000000000000000000000000 GraphSheet 0O OO ODO (Fig.3.8)0

L b SR S el b b e P

J.I' ' ] =@k Onl
: it
—— ———
LT
i e s
| r—
|
[ —— -
s Lt e
e xcd

0 3.7: Load Python script “pasta_python.py”

(¢) MakeO OO
GraphSheet O OODOOOOO0OPtOOOO MakeOODOOOOODOOODODO gnuplot
OooOoOoOoOO0OD0ODO Plot0000O00000000000O00OOGraphSheetd 000000
OOoOoOoOoOoO0OD0D00 “plot.dat”0 GOURMETOOOOOOO0O0O0O0O0O0O0O0OO

o)

# plot command template for platform

# datafile name is fixed as "plot.dat" in the current version
set title "GraphSheet[]"

plot "plot.dat" using 1:2 title ’Time’ with lines ,
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U 3.8: GraphSheet

"plot.dat" using 1:3 title ’Shear Stress’ with lines ,
"plot.dat" using 1:4 title ’N1’ with lines ,
"plot.dat" using 1:5 title ’N2’ with lines

(d) 00000000
0000000 Shear Stress0 Time 0000000000000 0000O0O000000
000D000Pt000000000000000000

# plot command template for platform

# datafile name is fixed as "plot.dat" in the current version

set title "GraphSheet[]"

plot "plot.dat" using 2:3 title ’Shear Stress vs. Time’ with lines

O 3.9: Plot of shear stress vs. time created by Python script ¢ ‘pasta_python.py’’

0000000000000 gnuplot 0000000000000 0O0O0O0O0O00O “plot.dat”
goooooooooooooooooooo0oooooooooDoPythonOOOOO
“pastaplotviscosity.py’ D0 ODOO0OO0O0OODOOOOOOODOOO.

4. 000000 PythonODOOQOO
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Python 00000 “pastafor_gt2gw.py’ J0OOOOPASTAOOD UDFOOOOOOO0OOO0O
0000 (gt2et, gt2gw) 000 000000000000000000000000

goooon

1. 00O UDF
OO0O0000000 UDFrestart.udf” 000000000O00O0DO0O UDF“out_pasta.udf” [
Restart.UDFname J 0 00000000 OODOOO UDFOODOODDOODDOODODOOOO
“out_pasta.udf” D 00D OO0O0O0O0OOOO0O “outpasta.udf” 0000000OOOOO0
FORK-1.4.1/sample/out 00000000

FlowType DeformationType StrainRate dt MaxTimeStep IntervalStep
flow biaxial 0.05 1.0 100 1
2. 00 UDF

000000000 UDFOO “restartout.udf” 0000
3. PASTAOODO

(a) 00 UDFOOOO
00 UDFérestart.udf” 0 GOURMET 0000000

(b) Restart.UDFname 1 00 0000000000000 O00O2%0
(¢ GOURMETOUOOODOOUOOOOOODD PASTAOOOOODOOOO 12000000

2upFname 0 000 000000000000 00DOO00O0DO0OO0OO00OOOODOO0O
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40 0OQ0O0OO

0000 PASTAOOODOODODDODOOOOOOOOOOOOOOOODOOOOOOO0OOOOOOOO0nO
PF_ENGINE/PASTA/PASTA-2.8/sample

0000000000000 0000000041000000000000'042000004.3000
obo440000000450000000000DO00O0O0D0ODOOOOODODOOODOODODOO460
O0Q0C0 PASTAOODOOOOOOOOOOODOODOODOODOO

4.1 0O0OO0OOOOO

gboogboobbooboobooboobooobn

OO0O0oo0oo0o0 UDFODODOOD “pasta-test_in.udf”
OO0O0o0O0O0 UbFOODOOO  “pasta_test_out.udf”

Z =100 100000000000 MaxStretchRatio O Polystyrene OO0 DOODOODOOO

ogoood
Z =10, MaxStretchRatio =4.4, NumChains =100

00000 (FlowType = ‘noflow’) O 100 00000000000 OO0O0O0OO0OOOOOOODOOOO
000 (D000)D0o00oO0oo0O0O (FlowType = ‘flow’ OO0 DeformationType = ‘shear’ 00 0) O
1000000000 IntervalStep=10000000000 1000000000000 000000O00O0
O520bFO0000O00OOO

FlowType DeformationType StrainRate dt MaxTimeStep IntervalStep

noflow -- 0.0 1.0 100 10

flow shear 0.01 1.0 100 10
4.2 0OO0O0OO

000o00000o0o0U00o000oo000o00UDO0U0o0O0U00Og (Z)Uo0Oo0ooooUooDOoUoo
go0oooooooooob 4100001000 000000 0MaxStretchRatio 44000000 dt=1.0
gooooboobooooooboooboooooboooooooooobobbooobooobOobUooooDO
gbboooooboobooobobooooobooooooon

Z ooooo @) 000 (steps) 0000 (steps)
100 1000 10000

10 100 10000 100000
20 100 50000 500000
30 100 100000 1000000
60 100 1000000 10000000

000000000000 00000000000000000



20 040 0000

gooooooooooooboboZz=10000 UDFO OO UDFOODOOOOODOOOOOO

goooo0 ubFOODOO  “pasta_shear_in.udf”
gooooo ubFOODOOO  “pasta_shear_out.udf”

shear viscosity

107 10° 10° 10* 10° 10% 10! 10°

shear rate

041 000000000000

4.3 O0O0O0OO

00o0oo0o (Z2=20000000 Gt,y) OOOO0OO0O420000000000000000000
00000000000 G(y,t)D0000000000000000000000000~<0.5000G(¢,7)
0~y0000000000G(,05) 00000000 G)D0D0ODOODUOOODODOOODOOUDODOOOOOO
gbooooogoo

goooo0 ubFOODOO  “pasta_stepmono_in.udf”
go0ooo0oo UbFOODOODO  “pasta_stepmono_out.udf”

oooo

Z =20, MaxStretchRatio =4.4, NumChains =10000

FlowType DeformationType Strain dt MaxTimeStep IntervalStep
noflow -- 0.0 1.0 100000 100
step shear 0.5 0.0 0 0
noflow -- 0.0 1.0 100000 1

gobooboboobooboobsboooobooboobooboobooboobbooboon

oo00ooo0oO0o UDFOODOD  “pasta_step-poly_in.udf”
oo0ooo0oo UbDFOODOODO  “pasta_step_poly_out.udf”

ggog
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10°
Z20
——
10-1 %\\\
= :i:§
— 102, |—oc(t01) \\
Z_F)’ —G(t,05) \
—G(t, 1)
4 |—6t2) \
107 - | —a(t, 4 -
—G(t, 6)
—G(t, 10)
10* ?
100 100 160 100 10°
time

042: 0000000000000 (Z=20)

Components Z NumChains MaxStretchRatio
component-1 44 .1 30 4.4
component-2 35.3 403 4.4
component-3 26.4 2743 4.4
component-4 17.6 5932 4.4
component-5 8.8 892 4.4
FlowType DeformationType Strain dt MaxTimeStep IntervalStep
noflow -- 0.0 1.0 100000 100
step shear 0.5 0.0 0 0
noflow -- 0.0 1.0 100000 1

043000000000 (y=05)0Gt)000000 (000000000 0O0O0OO0OO (fOOD0O0)0O0O)
0000000000000 000000000000O0000 GUO0000D E'U0000000 440
goo

10°

10°

10" w2
(0 10°-
10 \

. — G
10" / _________ el
103 10° - g § g g :

10 10° 10° 10 10°
time

G(t, v)

044 000000000O000O0O0O00O00OO0

043 0000000000000 (v=0.5
(v ) (@, a")



22 040 0000

4.4 0O0OOOOO

gooooooooobogoo nE(t)DDDEID 450000000000 (=N +No/2) 0000000
g ng(t)EIEIEIDDDI:II:IDI]DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD

go00oo000 uUbFOODOOO  “pastaunielong in.udf”
00000 UuUbFOOO0OOO  “pastaunielong_out.udf”

oooo

Z =20, MaxStretchRatio =4.4, NumChains =10000

FlowType DeformationType StrainRate dt MaxTimeStep IntervalStep
noflow -- 0.0 1.0 20000 20
flow uniaxial 0.001 1.0 100000 1

045 000000000DO

4.5 O0O0OO0OOoooon

O0o0oooo (Z=5,10,20,30,60)00 000000 (Z, =5,10,15) 000000000000 4600
oooogobZzZ, 0ooooo M, 0000000000 MeOOOODOOOODOODOODOOOODO
gbooooooooobooboooon

Oooo0o0 ubFOODOODO  “pasta_star_in.udf”
gooooo0 ubFOODOO  “pasta_star_out.udf”
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shear viscosity

10° ?

107 10° 10° 10* 10° 107 10°
shear rate
O046: 00000000000 0OOOOO

good

Za =10, MaxStretchRatio =4.4, NumChains =100

FlowType DeformationType StrainRate dt MaxTimeStep IntervalStep
noflow - 0.0 1.0 10000 100
flow shear 0.01 1.0 100000 10
4.6 UOO0OOO
goooon

PASTAOOOODOOUOOODOOUOOOOOODOOODOOOODOUOOOD (DO0OD)0D000DO00DOD0OODOOOOO
0000000000 NumLinks(average number of slip links) 0000 000000000000 000O0O
goooooooooooooooooogooooob0 OO0 O0OoooOoOOOOo0OoOoDDOOOOOo

NumChains 00 MaxTimeStep 0 OO

0000 (0000000000 0)000000000 (NumChains) 000000000000 10000
000000000000 1/, 000000000000000 (MaxTimeStep) 0 7 000000 DOOO
00o0o00ooOooonD 1/, 0000000000MaxTimeStep O 1/(strainrate) 000000000
ooooo

0000000000000 (DO0000000000OU0D)00000000O00OD0O00o0oOUOO
goooooooooocoooooo

ooo

PASTAOOOODOOOOOOOOOOODOODOOUOOOOOOOOOOTROMO0O00 G.=(4/15)Gy 00O
O0Unit Parameter 00007 0M 000 Gy OODOOOOOOOODOOOGOURMET ODOOOOOOO
gooooogoooDooo ‘GOURMETOOOOOOO0’00 520000000
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5.1 OOOO
5.1.1 00O UDFOOO

go0oo0oo0 GOURMET OOO OO UDFOOODOOOODOOODOOOOOOOD UDFOODOO
gooooooooooogooooobobooooooooD oo ubrOoooooOoOODOOOOOOO
goooog

PF_ENGINE/PASTA/PASTA-2.7/sample/

1. Jo0ogoooodg
00000000000 “PASTAIn.udf” 0 OO0 UDFOOOOOODOOOODOOOODOOOOODOO
000 00 uUbrFOOOOO0OO0OOCOO0OODODOOODOOOOOODOO

2.00 UDFOODO

(a) Sample
Sample.Linear[] and/or Sample . Arn[] 0000000000 OLinear (10000000 OArm[]
000000000000 oo0oUo (PASTAOOOOOODOODOOOOOOOOOOOOO
0000000000000)0Sample 100000000000 0Acton00000000OO0O
simpleFORKO OO OOOOOOOOOActionOOOODO 710000Q0Q0QCCODO

(b) Simulation
gboooooboooon

(¢ 00DODOO0OO0
000000000File/Save AsD0000000000000000O0000000000000
ooo

5.1.2 GOURMETUOOO PASTA OODO

1. 0o00oog
PASTAODOOOOOOOO UDFOOOOOODOOOOOOOO “PASTAout.udf” 000 OGOURMET
OO00O000DO0O0O0DD UDFDEFPATHOOOOODO “PASTAout.wdf” 00000 O0OOOOOOO
PASTAOOUOOOOOOOOOOOOOODODO “PASTAcut.wdf” 00000000 OOOOOCODOOOO

2.00 UDFOODOODO
ooooooDpooboo0oOoooD 00 UbDFO GOURMET OOODOOOOGOURMET OODODOO
oboooooboooooboboobooboooobooooooboobooonog

3. PASTAOOUDDOOO (OOOO)OOO (DOoOOoOO)

(a) ToolUOOOOO EngineRunOOOOEngineRun JO0OO0O0O0OOOOOO
(b) New OOOOOOORunname: 0 000000000 ‘PASTA’ 0D TOOO
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O 5.1: GOURMET OOO OO UDFOCOO

(¢) Engine:0 PASTAOODODOOOOOODO (full pathname) 0000000000.. 000000
00000 (pastad 0 pasta.exe) JO0DOO0O0DOOOO

(d) D0OO0D0OO Working Dir 000UJO0OO0OUODOOO GOURMETUO OO UDFOOOOOOO
OO000000000000OWorkingDir: 0 OO UDFOOOODOOOOOOOOOODOOO
O UDFOOOOOOODOOOO0OO0O0 OO UDFOOOOODOODOOOOOOODOODODOOOO
oono

(e) Input UDF: 0 OOOGOURMET O0OOOOO0OOOOOOOO
(f) Output UDF: O U0 UDFOUOOOOUOO UDFUOOOOOUOOOOOOOOOOODOOO

(g) Summary UDF:0 000 Summary UDFOOO0O000O (00O “pasta_sum.udf”)0Summary UDF:
O000000 Report & Graph Summary 0000000000000 ODOO

(h) OOODODOO0ODOOOODUOOOOUOOO

0)
Run name: PASTA
Engine: PF_ENGINE/bin/pasta(.exe)
Input UDF: (OO0 vpF ODOOOOODOOODOOODOO)
Output UDF: pasta_test_out.udf
Summary UDF: pasta_sum.udf

4. PASTADOOO
Run 000000 0O0OEngine Control window 000000000 OOOODOOOSummary UDF: OO0
0000000000000 000000000000000000000000Summary UDF 00
00000000000 n, 00000 OO UDFOOODOOO IntervalStepOOOOOOODODO
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0 5.2: Engine Run window

00 5120000000n,0 4000000000000000O 512/4=128000000
OO00000000D00000 Paused ResumeD StopO0KillOOOOODOOOOODOOOOO

Pause : gopooood

Resume: O0O000OO0OOO

Stop : gopooooooooood
Kill : O0ooooOo(ooooo)

5. 00 UDFOODO
GOURMET window 00O OO UDFOOUOOOOOOODOOO

6. 0000000000 (DOUOoDoOoO
PASTAODOOOOODOOOOOOODODOGOURMETODODOOOOOODODOOOODOOOODOO

googobooon

(a) 00 UDFOOOOODO

(b) Python 00000 “pastapython.py” D00 OO0O0O0OO Ognuplot 0000 0O GraphSheet
0000000000 000oo0o00oDoO0o0oooog “plet.dat”000O0ODODO

(¢c) MakeO OO
GraphSheet 0 0000 O plot window 0 Make OOOOOOOOgnuplot 00 O0O00OOO0OOOO

gboooooo

o)

# plot command template for platform

# datafile name is fixed as "plot.dat" in the current version

set title "GraphSheet[]"

plot "plot.dat" using 1:2 title ’Time’ with lines , \
"plot.dat" using 1:3 title ’Shear Stress’ with lines , \
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iz 2 o1z ansmime
Udanded (L8 ESTRP T a2

Bamei B 19TA7HEGTEAIT

O 5.3: Engine Control window

0 5.4: Python 000 OO “pastapython.py” DO OO0

"plot.dat" using 1:4 title ’N1’ with lines , \
"plot.dat" using 1:5 title ’N2’ with lines

# 0000000000000 0O0000O00000O00 Shear Stress TimeOOOOOOODO
goboobooooboooobooboooobd

# plot command template for platform

# datafile name is fixed as "plot.dat" in the current version
set title "GraphSheet[]"

plot "plot.dat" using 2:3 title ’Shear Stress’ with lines

GOURMETOOUOOOOOOOODOODOODOOOOO “plot.dat”00000O0OO0OOO “plot.dat”
goboobobooboobooobooooooooonod
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B e e -
=== —— e — 5
: |kt R i
e = 3
O 5.5: GraphSheet

O 5.6: Python 00000 “pastapython.py” DO ODOOOOO

5.1.3 OODOOOOOOODO PASTAOOO

PASTAODOOOOOOOOOOOOOO0OO0O0ODOOOO0O0000O0O0 UDFOODOOOOOODDOOshell
gobogbooboobooboobooboobobo

% pasta -I inputUDF -0 outputUDF

O0oo0o0000O0000O00DO0O0 upFREFPATHOOODOOOOOOOODOOODOOOOOOOO UDF
“PASTAout.udf” 0O OO OO $UDFDEFPATHOOOOOOOOODOODOOOODOeygwin OODOOODOO
gobogbDO CcYGWINUDFPATHU O D wnix 0O OODOODOO

PASTA-28 000000000000 legfileODOOODOOOOOOOOOOOOODOODOOODOODOOO
gbooooboobooobobooooobo -gubooboobobooboooo

5.2 UDFUOUO
PASTAODODOOOODO

“00 UDF” 0O «“CO000 UDE”
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0200 UDFO0O00O0O0O0O00O0OOOOOPASTADD “0000 UDF”OO0O0O0O0OO PASTAout.udf
OOPFENGINE/udf 000000000000 O0000O00O00O00O0D UDFDEFPATHOOOODOOOOOOO
gboooooooooboooooooooo

“00 UDF”

0000000000 (oo oo UbFOOOOOOOO)O

o0 UbrFrOOOO0OOOOODOOOOODOOOODOODOO0ODOODOOODOODOODODObLOODbDOODO
000o00O00o0obO0O0On0 UDFOODO Restart.UDFname DO DO ODOOODOOOOOOODO UDFOODOO
ooo

oboooOo UDFO OO0 UDFOODOOOOOODOO

5.2.1 00O UDF OO

FORKOOO UDFOOUOOO PASTAODO OO UDFOOOOOOOOOODDOODOD FORKODOOODO
goooooooooooooooo ubFOOOOOODOOOOODOOOO

o0 UbDFOO0O0O0O00oOobOooogoooDn
gooo 0O O0boo

gogboogod

oooooogd
Restart O 0O0OO  Sample

gboooooobooobooboobooooon

Restart: {

UDFname: string name of restart UDF file"

O000ubFname 0 O0000O0O00O0DODOOO0O UDFOOOOODODOOO UDFO OOOO0O0DOOCOO
gboooooooooooboooobobooooboooboobooboo

U0 sample DO OO0OOO0ODOOOO

//-==== Sample —-----

class Component: { // Molecular weight component
Z: double[Me] " Z = MW/Me"
MaxStretchRatio: double "Max Chain Stretch or Max Stretch ratio"
NumChains: int "number of chain"

}s;

Sample: {
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Linear[]: Component
Arm[]: Component
I

Linear[] U Arm[] 00 0000000000000 O000000O0O0OOLinear[]1 00 Arm[1O00DODOO
gbhoboboboboboboobboboobodbdcemponent 00 OOOOOOOOODOOOOOODOODO

Z:

(OOooO)y/oooooobog)

(mooo
MaxStretchRatio:

(ODOD0O0O0O00OO0)/(0000 contour length)

(o ooooooo)

o dobooboboooobobbooooobobooooon
NumChains:

goooooobooooooo

(mooo)

ogbboobuoobuooboobOobboobobooboobon

Restart U0 Sample 0000000000 O0OOO0ODOOOOODOOO
gboogboooboobooboobo

class Deformation:{
FlowType: select{
"noflow",
"flow",
"step"
} "Type of Flow. PASTA Input condition"

DeformationType: select{

"shear",

"uniaxial"

"biaxial"

"planar"
} "Type of Deformation. PASTA Input condition."
Strain: double "strain (only for FlowType==’step’)"
StrainRate: double[1/Tau_e] "strain rate. (only for FlowType==’flow’) "
dt: double[Tau_el " TimeStep per 1 tau_e "
MaxTimeStep: int " number of iterations"
IntervalStep: int "output stress every IntervalStep steps"

Simulation: {
Deformations[]: Deformation

};
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Simulation [0 Deformation O OO OO ODeformationd 1000000000 00OO0O00O0OOO0O 10
O00000000000000 SimulationO0O0O0OO0OODeformation0000000000O0O0O0O0OO

FlowType:

"noflow" obooobooooooon

"flow" oboooboooooooo

"step" oooooboooo
DeformationType:

"shear" ooood

"uniaxial" OO0O0OO0O

"biaxial" gooogod

"planar" gooood

(FlowType=="noflow" D ODOOOOODOO)
Strain:

FlowType=="step" UUDOOOOU

(oooooooooooo)
StrainRate:

oo00 (1/tau_e O0O).

(FlowType O "flow" DODODOOOO0ODOOOO)
dt:

time step (tau_e O0O).

oo 1.o000ooono
MaxTimeStep:

gboooooog

(FlowType=="step" 00O OOOOO)
IntervalStep:

oooooOoOoOoooDoDODODODODODOO
(FlowType=="step" 00O OOODODOO)

PASTA.28 0000000000000 O0O0O0DODODOOOOOO0O00OOOOODOOOOODOOOOODOOO
gbobooOoobOooboobooboboboobOoooboobo0ooooO0oobOo0n0n pastanim 074000
gboooooooboooogooon

0000000000 000DoO00O00PASTAODODO UDFOOODOOOOODODO TrajectoryO OO
ggo

Trajectory: {

ChainID: int "index of the chain whose trajectory will be output"
Interval: int "output interval of the trajectory"

FileName: string "output file name"

}
ChainIDOOOOOODOOO0OO0OODOODOOODOOOOOOODOOOOODOODOO

Sample: {
Linear[]: [ // Z MaxStretchRatio NumChains
{ 20 0.0 200 } // Linear[0]
{ 30 0.0 50 } // Linear[1]
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Arm[]: [
{ 10 0.0 100 } // Arm[0]

}

000 Sample D00 OChainID =000 Linear[0] 0 00000000000 OChainID = 200 U0 Linear[1]
000000000000 0OChainID=34900 Arm[0] 000099 000000000O0O0O0O0O0O0OOOO
Interval U0 00000000000 O0O0O0O0O0OCOO0ODOCOCODOOOOFileNameOOOOOOOOOOOO
gooon

PASTA D0DOO00D00 D00 \beginfunit} 0 \end{unit} 0000000000000 00000
0000 UnitParameter O OOOODOOO

\begin{unit}

const = 0.2666666666 // 4/15
[Tau_e] =  {$Unit_Parameter.tau_e}[s]
[Me] =  {$Unit_Parameter.Mel}[g/mol]
[GNO] = {$Unit_Parameter.GNO} [MPa]
[Stress] = [const*GNO]

\end{unit}

// Unit_Parameter

Unit_Parameter:{

Name:string "polymer name"

tau_e:double[s] "Unit of time "

Me:double [g/mol] "molecular weight between entanglements(g/mol)"
GNO:double [MPa] "plateau modulus GNO (MPa)"

[taue], [Me] OO [Stress] DDODD0DDODODO0DOOODODODOOOOOODOOO Unit_Parameter
Joo0oooooooooon
Name: oonoooooooooo
taue: 0000 M., OOODOOODOODODOOOOODOOOOOOO
Me: 0000oooOg M. (g/mol)d
GNO: 000000000 GY (MPa)O

- FlowType, DeformationType 000000000000 O0O0O0O0OO ‘noflow’, ‘NoFlow’,
‘NOFLOW’, DOOoOOoOoOooooo

- MaxTimeStep U IntervalStep 0O UOODOOOO0OOO0ODOO0ODOOOOODODOO

5.2.2 00 UDF OO
00000000000000O0

000000000 Z < Zeutoff 0000 PASTAOOUOOUODOOODO (DODOOOUDOODOO Zcutoff
=3.0)0NumChains =0000000000000000O00O0O0OO0 UDFOOOOOODOOODOOOOOO
gbooooooobooboboooobbooboonDoOonD Mysample DOOODOOODOOOODO
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class MyComponent: {

Ctype: string "chain Type ’Linear’ or ’Arm’"

Z: double[Me] "average number of slip link"

MaxStretchRatio: double "max stretch ratio of target polymer"
NumChains: int "number of chain"

WeightFraction: double "weight Fraction"

s

MySample: {

Zn: double[Me] "number-average Z(Average number of slip link)"
Zw: double[Me] "weight-average Z(Average number of slip link)"
Zz: double[Me] "z-average Z(Average number of slip link)"
TotalChains: int "total number of chains in this sample"
NumComponents: int "number of MyComponents[]"

MyComponents []: MyComponent

I

MyComponent D D0 D00 O0D0OWeightFraction(DOD0)00000000 Z < Zeutoff 000
0000000 PASTAODODOOOODOOOOODOO
MySample 000 OO00OD0OO0DOODOOO MyComponents[] OOODOODOODOOOOO

Zn:

oooooonD Me OOOODOODO
Zw:

0ooooooo Me DOQOooo
Zz:

z-O0OOOOO Me OOODODOOO
TotalChains:

0000000 100001000000 0)Ho
NumComponents:

00000000DOO0O MyComponents[] OODOOO
Deformation

000 Deformation0OO0OO0OOOODO DeformationOOOOOOO 10000000000000O0DOO

Stress

000000000000 stepInfolll Stephata OO O00OOO0O0OOO0OOO0OOOOOOOOOOON

00000000000 (1)0D000000(2)IntervalStep00000O0(3)0000000OOOOOOOO

StepInfo DU OO OODO

StepInfo: {
Iteration: int "total iterations so far"

Time: double [Tau_e] "current time"
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Gamma: double "shear strain"
Eps: double "uniaxial (Hencky) strain"

};

Iteration:
00 UDF D000 DO00oooooooboooo
FlowType=="step" (U0 OO)OO0OOOOOOODOOO
Time:
00000 = Iteration * dt
Gamma, Eps:
gooooooooood

oboooooooooooobo obOOoOoOoooOOoon

The Stepbata U0 OO0 OO

StepData: {
TotalStress: Stress "total stress of the system"
SubStress[]: Stress "stress of each component"

SubDatal]: ComponentData  "length of each component, etc"

};

TotalStress:
oood

SubStress[]:
goooooooon

SubDatal[]:
dooodoooooonoooooon

000 sSubStress[il] 00 O0O0O0O0O 100% 0000000000O000000O0O0O SubStress[i]l OO
Uigddoooboboibodbdgdbdd TotalStress O OO
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Stress 0000000

//===== Stress -----

class Stress: {

Shear: double [Stress] "shear stress"

N1i: double [Stress] "1st normal stress diff. or wuniaxial stress"
N2: double [Stress] "2nd normal stress diff."

};

Stress 0000 3pRT/M. = (15/4) Gy 0000

Stress0O0000O0OODOODeformationType O ‘shear’ DO OO0OShearON1 OO N2000O000OO0OO
0000000000000 000000000000000000OStress.ShearJ0 0000 (0DDODO
0o00oN1IDO0O N2000000000000

e 00 0D0OO (Uniaxial elongation)

: 1
Uy = €T O = 0gz— 5 (Oyy +0:2)
1 _ 1
Uy = —3¢&yY = N1+ 5N
Vy = —%éz

e JUJOOOO (Biaxial elongation)

. 1
Vp = EX 0B = 5 (Oza +0yy) — 022
. 1
Uy = €Y =5N1+ No
v, = —2ez

e JUJOOOO (Planar elongation)

Vy = EX Op, = Ogz — Oyy = N1
Vy = —€Y Opy, =0, —0Oyy=—N>
v, =0

//-==== ComponentData -----

class ComponentData:{

NumLinks: double "average number of slip links"
Length: double "average contour length"

};

NumLinks:
ooooooOooooooooDon
00000000 slip 1ink OOOOO
Length:
oooooogooooooooo
contour length OOODOODOOO (OO a)Od
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gbooooooo

gboogboooboobuoobuoobOn systemConfiglogoogn

class ChainConfig: {

Ctype: string "’linear’ or ’arm’"

Z: double [g/mol] "Z (constant)"

LmaxInv: double "1/Lmax (constant)"

L: double "contour length"

Lt: double "tube length"

xf: double "tail length at the front of the tube"
xb: double "tail length at the back of the tube"
Rfirst: Vector3D "position of the first slip link"
NumLinks: int "number of slip links"

Links[]: LinkConfig "config. of each slip link"
};

SystemConfig: {

TotalChains: int "total number of chains"
NumComponents: int "number of components"
NumChains[]: int "number of chains in each component"
Chains[]: ChainConfig "config. of each chain"

};

class Vector3d: {

X: double
y: double
Z: double

gbooooog

googo

Simulation: {

L
//FlowType DeformType strain SRate dt MaxStep Interval
{ "noflow" " 0.0 0.0 1.0 100 10 }
{ "step" "shear" 1.0 0.0 0.0 0 0}
{ "flow" "shear" 0.0 0.001 1.0 100 10 }
]
}

googoboooboobooboobobobooobo

Record O: o000 t=0)0000
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Record
Record

Record

Record
Record
Record
Record

Record

Record

Record

11:
12:
13:
14:
15:

24
25:

Deformation[0] { "noflow"
t=10 O OO0

t=20 0000

t=100 0O OO

Deformation[1] = { "step"
000D00O0ooOo0 (t=100)
{ "flow"

Deformation[2]
t=110 OO OO

t=200 0O OO
SystemConfig (for restart)

""" 0.0 0.0 1.0

"shear"

"shear"

100

10 }

1.0 0.0 0.0 00}

0.0 0.001

1.0

100

10 }
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060 - FORK - The support tool for
PASTA

6.1 FORKUOUOODO

FORKOOPASTAO Input UDFOOOOOOOO00OO0OOOODOFORKOOOOODOOOODODODOOO
gooo0o0o0ooooooogob poisson0000O000DOOO0O0O0OODOOOOODOOOOODOOOO
gooooGpCOOO0OODOOOODOOOOO

FORKOOOOOOOOOOOOOODO 20000000000

e 1I0DU00DODDOODODODOODOODOODODOO
0000 ‘Poisson 00000 M, = 250000

e PASTAODOOODODOOODOOOOODODDDOODOODODO Steady shear flow O shear rate = 0.01/s’0

0000 FORKOOODOOOOOOOOOOODOOODOOPASTADODDDODODODODOODODODOODOOO
Do0OoOoOoOoroRKOOODODODOOOOOOO PASTAOODOOOOOOOOOOOOOOOOOOOOO
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6.2 FORK Overview
6.2.1 0O0OOO0OOOOO
0000000000000000000000000
e JO00O0OOO M,
e 00000 My/M,
e JOOO0DOOO
e J0OOOOO
e JOOO0DOOO
e J00D0ODODDOOOO

o [

gbooooo

gbooooboogooboooboooobooooooooooooooDooooboooobooobobooDbbooD
00 SchultzZimm OO OOO0O0O0OO0O0OO0000O0 Poisson 000000000000 ODOODOOOOOOO
gooooooooooooOorORKOOOOOOOODOOOOOOODODODOOODDOODOOODD 4
000000000 n(M)DODODD0O0D00Dwf(M)DDOD0OO0DD0OOTX)OUOODODOOOM, 000000

gobooogd

1. Schultz-Zimm distribution

ﬁa-}-l N
M)=——M —BM
(M) = fro gy M7 exp(-3M)
a—+1 a+ 2
000 My==5—, My=—3
2. Poisson distribution "
(M) = T exp(-v)
n = — exp(—v
MoT( 1) P
M,
ooag =
v YA
3. normal distribution . o )

4. log-normal distribution

(6.3)
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In M, +1n M,

5 , 02=1InM, —InM,

000 p=

gboooooboooobobooooooboon

mn@@m4: mwwaw4:1 (6.5)
/ /

goooooooooooOoOOoOO000oooooooooooooDoOoO00 GeCOODOODOOOOO
000000000oooooooooo (MW)DOOOO (WeightFraction) 000 00000000000

googoboooboon

FORKOOOOODOODODOOOOOOOoOoOoOooOnOOOO0OODOOODDODOODODnODOOODOOOO
O0n+10000

gobogooooboood

gooooooooooooooD MpinODODOOO0DD Mpexe OODDOOOOODOORnO00DOODDOO
oooooooo0 My, OnOOODOODOOOOODOOD Muxdooo

000000 (()0OOOOOOOO0oO0oO0oO00000 Mpmin OOOOOO Mpxe 00000000000
SchultzZimm OO0 000 Poisson 00 000000000000 0.05%00000000000000Mmin[
0099.95%00000000000000Mmax0 0000000 6100000000

googoboboooboobobooboboboobobooboboob+s 3co0boobobOoOon
googo

tyw= of drimos ;o pelar
niumbes of devtuen s

=8
E 5

MiD] M1Im{F] .. Min]

0 6.1: Determination of M, and My, for Shultz-Zimm and Poisson distributions.

gboooooooobooo

ooooooo M;(i=1,2,...,n)J00000000O00O0OFORKOO0OODOOOOOODOOODOOO
obooooobb0odbDLegOOODOODOOODODODOOODOODOODOODO300DbO0O0ODOODOODO
0000 LegO0OO00O0OOO0OOOOUOOODOOODUOOOOOUOUODOOOO M;000 (My—q+M;)/2000
(M;+M,;,)/20000000000000000O (0 62)000000000000O0RR0O0000DOOO
O0000o00oooMOOOOO0O (0D 63) 0000 wy=we=...=w,—1=1/n0000000000000
0000000000000 0000D00o0o0U0 wo=w,=1/(2n)0000
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‘ E.Ih.._

ln;'n'l LD | M[a—F] Min]

44—
wie] maln) Wfz)

0 6.2: The weight distribution discretized by the O 6.3: The weight distribution discretized by the

linear division scheme. weight fraction division scheme.

gobooogd

gbooobobooobooooboooooobobooobooobooooooooboooboboobbooooobon
gboooobooobooobooboooboooboooocobooboobooboobooobooooboOoOoon
ooboooM,000obooboM,0000000D00M,0D000000O0D0OOO

M, =Y M; n; = (6.6)
i=0 i
i=0 "
Y Mmoo w
My, =5——=> Muw; (6.7)
Z Mi s Ny i=0
=0

Mz: ’LTLO :’L:nO (68)
=0 =0
gobdn, 000 w; 000000 :0000D000DOOO0DOOOO0ODOOODOO0ODO0ODbDOn

7

GgpCOOODOOOO

GpeCOOOOODOOOOOOODODOODODUOOOOUOODOODOOUODODOOODOOOODOOO
gobooboobobboobbooboobobobboboobooboobo

Example: gpc.dat

20000 0.01
28000 0.03
45000 0.08
68000 0.19
90000 0.35
105000 0.15
130000 0.1

156000 0.03
180000 0.02
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gboooooooobooo

goooooboobooboooDooboobooboobooooboobogD chambODooooooo
goobogobooooboobobooobobooboboboobooooboobobooboboobo
ooooooAQOOOOY9Y00OOOODOOODDOOO BOOOOO 4000500000000 00000O
gooobDi10oobooooooGpCodoooboboooooDOobooooooDoObOOooooDOobOOo
googoood

6.2.2 PASTAOOOOOOOOOO
00oopoooooo

FORKOUOO UDFOODOOOOOOODOOOOOODOOOOODODOOOO0OODOODOOOOOOO
gboooooooon

e Name : OO O[O

e MO: 00D UOOOOO My (g/mol) (for Poisson distribution only)
eMe: 00ODDODDODO M, (g/mol)

e GNO: 00DDODOOODO GY (MPa)

e taue: 000DD (D00 M, 0000O0D0OO00) T (s)

e MaxStretchRatio: 0 OODOO0OOOOO Auaa

e Temp: OO0 T (K)

oood

e FORK0OOOOOOOOOOOOO0OO000 M,0000G%070Ame0000 70000000
00000000000000000 -1000000000000000000 G =107 =10
Admae = 1000000 T=2730000000

e 7, 000000000000000O0000PASTADOOOONONONONDDDNOOOOOOOONOODO
0 (1/sec.)000000000000000

e JIIODOOOODODODOOOOUDFOOOOODODODsection6.4200 000000000000
oono

PASTAOOODOOOOO

O000o0OoooooooooPASTAOOOOOOOOOODODODODOODOD M;ODOOO0O0O0QCDCDOOO
0000 Z(=M;/M,)0000000000D00000DO00O00DO0O0O00ODO0OO0OODO0UOOOO0OD
Un, 000000

PASTAOOOOOOO
PASTAOOOOOO FORKOOOOOOOOOOOOOOO PASTAOOOOOOOOOOOODOO
e FlowType: 00O O0O0O0O0OOOOow” "noflow” "step”d 3000000000

e DeformationType :0 000000000 O "uniaxial” ”biaxial” ”planar” ”shear”
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Strain:0 0 0000000000000 (only for flow type = "step”)O

StrainRate: 000000000 (only for flow type = ”flow” )0

o dt: Istep0 00 DOOOOOOOOOrOOO

MaxTimeStep :0 0 OO0 OO0 OO Iteration OO O

e IntervalStep: OO OODO0ODOOODOODODOODOO

0000o0o0oo0oU0o00 . 000000000000000000O0O00O00O0O0O0O00 (1/sec.)
gbooooooboooon
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6.3 0UU

O00000OFORKOOODOOODODDODODODODOOODOODOOOOoOOoOoDOogooooooooooogg
gboooog

PF_ENGINE/PASTA/FORK-1.4.1/sample

6.3.1 Samplel

00oooooooooog M, = 2000000 M, /M, =250 900000010000 Chain OO 100000
PASTAOOOOOOODOO100step0 000 OOOOO100stepOd0O00OODO0.1/7.) 000000000
eO000-1.0000000

Input sample name “in_fork.udf”

Output sample name  “out_fork.udf”

Input data
e PolymerDatal]

Name  PS
Me: 14480
tau_e: -1.0 (use default)

e MWDist.Sample[]

ChainType ‘linear’

GPC_flag ‘oft’

Mw 200000
Mw_over_Mn 2.5
DistributionFunction LogNormal
Type_of_fraction Num_of_Chain
DivType Log

NumDiv 9 (10 components)
Mmin -1

Mmax -1 (automatically set by FORK)
Num_of Chain 1000

e Simulation.Deformation[0]

FlowType ‘noflow’ (thermalization)
Deformation  ‘shear’

Strain 0.0

StrainRate 0.0

dt 1

MaxTimeStep 100
IntervalStep 1

e Simulation.Deformation[1]
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FlowType ‘flow’
Deformation  ‘shear’
Strain 0.0
StrainRate 0.1

dt 1

MaxTimeStep 100
IntervalStep 1

gogbooboooo

Fig6400FORKOOOODOODOOUOOODOOOUOOOOOOO vs. log Z,)0000000O000OO0DOOO
section 6.4.1 0000000

O 6.4: Molecular weight distribution of Samplel (number of chains vs. log Z;.)

6.3.2 Sample2

D00oO0OOoOooOGpCOOOO “gpec.dat” 00000000 OOOPASTAOOOOOOOOO 10stepd O
O00000O010step0 00000 1.0/7. 000000000

Input sample name “gpcin_fork.udf”

Output sample name  “gpcout_fork.udf”

Input data
e PolymerDatal]

Name PS
Me 14480
tau_e -1.0 (use default)

e MWDist.Sample[]

ChainType ‘linear’
GPC_flag ‘on’
GPC_file “gpc.dat”
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0 6.5: Molecular weight distribution of Sample2 (number of chains vs. Z;).

gbooooooooon

Fig650 000000000 DOODOOOOO

6.3.3 Sample3

000000 2Sample 000000 0O0OSamplef0]l 0000 M, = 2000000 M,,/M, = 2.50 70w%0 10
0001100 Sample(1]1 0000 M =5000000000000 3ow%0 0000000

Input sample name “blendin fork.udf”

Output sample name  “blendout_fork.udf”

Input data
e PolymerDatal]

Name PS
Me 14480
tau_e -1.0 (use default)

e MWDist.Sample [0]

ChainType ‘linear’
GPC_flag ‘oft’

Mw 200000
Mw_over_Mn 2.5
DistributionFunction LogNormal
Type_of_fraction WF
WeightFraction 0.7

DivType Linear
NumDiv 10 (11 components)
Mmin 15000

Mmax -1 (automatic)
Num_of Chain 1000

e MWDist.Sample[1]
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ChainType

GPC_flag

Mw

Mw_over_Mn
DistributionFunction
Type_of _fraction
WeightFraction
DivType

Mmin

Mmax

Num_of_Chain

‘linear’
off!
500000
1.0
Discrete
WF

0.3
Linear
15000

-1 (automatic)
1000
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0 6.6: Molecular weight distribution of Sample3 (number of chains vs. Z;).

goooboooobooo

Fig66O0UOODOOOODOOOOOOODOOOOO
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6.4 FORKUOUOOOO

6.4.1 FORKUOOOOO

FORKOOGOURMETOOOOOOOOOOOOOOOUODOOODOGOURMETODOODOOOODOOFORK
000 UDFO0O0O “forkdef.udf” 0 PFENGINE/wdf 000000 CO0O0O0O0O0O FORKOOOOOOODODO
gboboooooboooooboobooooon

Input UDF O Edit

FORKO InpwtUDF OOODODODOODODODODODODODO GOURMETOOOOO EditODOOO
O000O0GOURMETOOOOOOOOODOODODODOO

1. Input UDFOODOOO
0000 File/Open D000 inputUDF O GOURMET OO O O0OOOOOD0OODOOOOOO
PF_ENGINE/PASTA/FORK-1.4/sample/000 00

2. Input UDF 0O Edit

(a) GOURMET O OOOO0OOOOO polymer database UDF 00 000
0000 File/ Newd GOURMETOOUOO0OODO0O0OOOOODOOOOOOODOO
PF_ENGINE/POLYMERDATABASE/polymerdata.udf 000000000 (Fig6.7)DOOOOOOO
O0000D0O000 Properties000000O0OMMDOOOONO PropertiesU indexOOOOO

=1 ¥ T M (e b || ‘.”-‘rl i 9 |

O Pl e gy s T e et T L]

0 6.7: polymer data base UDF “polymerdata.udf”

(b) Action command set_PolymerData 0 0 [J
Action command set_PolymerData 0 0 0 O O input UDF 0 PolymerData 00 OO0 O0O0OOOOO
set_PolymerData O O OO O Osection7.1 0000000

(c) MWwDist O Edit
0000 Edit/Insert Row 0 0O O OMWDist.Sample[1 00000000000 20000000
0000000000000 MwDist.Sample[]O OO OO OO OMWDist.TotalChain O OO0
ooooooooooooooooon
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(d) Simulation O Edit
Simulation.Deformations[] 00000000 OO0O0OOOOOOOOODOO

(e) Save
0000 File/Save AsO Input UDF OO0 O0O00OSave 00000000000 OOOOOOO

GOURMETOUOO FORKOOO

1.

Input UDF O Open
GOURMET O Input UDF OO OO

. FORK O Engine Run window O O O O

Tool/EngineRun 0000 UEngine Run0 0000000 O0OOFORKOOOODODOOOODOOOO New
0000000000Run name:00 ‘FORK’0000O0O0OO Engine:d FORKOOOOO OO full path
name 00000000 FORKOOODODOOO PF_ENGINE/bin/$(PFENGINEARCH) /00O fork(.exe) O
ogoO0..0oo0ooooooooooooooooo oK’ ODOOUoooOOOoOoOoUbOOooOoDOoOoo
goodobobobooooooooobooo

. Engine Runwindow 0 O O

00 EngineRun0 000000000 OIput UDF:OOOOOODO inputUDF OO O Output UDF:O O
Oo0oo0ooooooooooooooooooooooooooogo

Example)
Run name: FORK
Engine: PF_ENGINE/bin/fork(.exe) (path name of the executable file)
Input UDF: /somewhere/in_fork.udf (set by GOURMET)
Output UDF: out_for.udf (will be created in the Working Dir)

.FORKOODO RunO0O0OO0OOO EngineRunO000000000000DODOCOOOOOO0OO0DODODODO

‘Stopped’ DO ODOODOOOO

Output UDF OO 0O

OO00O000Output UDFOODOOO GOURMET ODOOOOOODOODOOOOOOOOO Output
UDFOODOOOO PASTAD Input UDFOOOODOOOOOOOO

gbooobooboobgoobooon

FORKOOOOOOOOOODODODOOUOOODODOUOOODO GOURMETOOODODOODOOODOOO
oono

(a) Output UDF O Open
Output UDF O GOURMET OO OODOO

(b) Sample.Linear[] 0000 Sample.Arm[1 000

Sample.Linear[JorArm[] 000 00000D0OCOCOO0O0OOO0OOODODOOOOODOOOO
goooo
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(c) Make

0000000 python/plot 00 plot 00 O0OOOOplot 00000000 0OOOOOOOOO
O0Make O0DOD0O0OOgnuplot 000 scripp0000000O0O00ONO

0)

Example)

# plot command template for platform

# datafile "plot.dat" is fixed current version

set title "Sample.Linear[]"

plot "plot.dat" using 1:2 title ’Z’ with lines ,\
"plot.dat" using 1:3 title ’MaxStretchRatio’ with lines ,\
"plot.dat" using 1:4 title ’NumChains’ with lines

O000000 Z0 NumChainsOO OO plot 00000

# plot command template for platform

# datafile "plot.dat" is fixed current version
set title "Sample.Linear[]"

set boxwidth log(0.2)

set logscale x

plot "plot.dat" using 2:4 title ’Z vs. NumChains’ with boxes

PlotDODOOOO Gnuplot OO0 plot 00000 (O 6.8)0 DOOOO “plot.dat” D0 TOO
O000000 GOURMETODOOODOOOOOOOOODOOODOODOODODOO Editordd0Od
ooooboobooooono

0 6.8: Plot of molecular weight distribution created by gnuplot

go00oooooooo FORKOODO

FORKOOshelOOOOODOOOOODOOOODOOOODODOOODODOOOODDODOOOO

% fork -I Input-UDF-name -0 Output-UDF-name -D Def-UDF-name

6.4.2 UDFOUO

O0000OOFORKOOOO UDFOOOOOODOOOOO
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UDFODOO

FORKOOOO UDFOOOOOOOOODOO

e JOOIDOO UDF
OO0O0o0oO0oOouUbrFrODOOOODOOO UDFODOOODODODOOO “forkdef.udf”d

e Input UDF
FORK OO O UDFO

e Output UDF
FORKOOO UDFOPASTAO OO UDFOODOOO

e Polymer database UDF
00o0O0oo0Ooo0oOooobOono UDbFo

goooo UDF

FORKOOODOOO UDFODODO “forkdef.udf” 0000
ooubrooOOoO0OouUDFODOOOOODODOOO00O0OO UDFO includeCODOOOO

#include forkdef.udf

00 UDF

oo ubroobooobooboboono

e PolymerData
0000000000 PASTAOOOOOOOOOOODOOOOOOOOOOOOOOOOO0O0O0O0O
oo

e MWDist
gboboooooooboobooooobooon

e Simulation

PASTAOOOOOOOOOOOOOOOOO

gobgbooboobgooboobon

PolymerData

PolymerData---Name
| -MO
| -Me
| -GNO
[-tau_e
| -Temp
| -MaxStretchRatio

e Name ... O 0O 0O

e MO...00ODODOODO My (g/mol)
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eMe.. . 00ODOOODODO M. (g/mol)

e GNO...ODOODODOODODO GY (MPa)
etaue.. 000 M=M00000O0OO0OOO
eT..0000 (K)

e MaxStretchRatio...OOOOOOOOO A,eO

gooo

1. GNOO MaxStretchRatio 00D TO —10000000GY =1 (MPa)0d Ape, = 100000 T = 273
(K)DOooooo

2.7, 00000000000000000O00PASTADOO0DOODODOOODOODOOOODOODO
0O (1/sec.) 000000000 DOO0O0DOO0O0O0O07. 0000000 —10000000 StrainRate
0o 1/, 0000000000

MWDist
MwDist DO QOO OOOOono

MWDist---Sample []---ChainType
| -GPC---GPC_flag
| |-GPC_file
| -Mw
| -Mw_over_Mn
|-DistributionFunction

|-Type_of _fraction

| -Num_of_Chain
| -NumDiv

| -DivType
[-Mmin

|

|

|

|

|

|

| |-WeightFraction
|

|

|

|

| | -Mmax
|

-TotalChain

e TotalChain...O0 00 Sample 000000 QO chain 00O Sample[] O Sample[].Type_of _fraction
0 WeightFractionOOOOODOOODO

Sample]]
WSample 0000000000000 O0DO0ODOO0OOOOO0OOOOOOOOOODO

e ChainType...ChainO0O0O0O0O00U0OO00O0O0Am)0000000O0OO linear” or "arm”0000
e GPC

— GPCAflag ... 0000000 ODOOOOODOODOOODOODOOOOOOOOOC
‘ON:0000,OFF:0000000

— GPCfile .. GPCOUOODOODOOUODOOOOOOOOOOOGPCLlagd ‘ON'ODOOOO

e My ...000OD0ODOODO
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e MioverMn..0O0UOOOOODOODOOOOOOO M,/M,O

e DistributionFunction...O0O0OOOOOO

goooood goooo

opood ‘Normal’ ‘N’ ‘normal’ ‘n’
googoo ‘LogNormal’ ‘LN’ ‘lognormal’ ‘In’
Schultz-Zimm 0O O ‘SchultzZimm’ ‘SZ’ ‘schultzzimm’ ‘sz’
Poisson O 0 ‘Poisson’ ‘P’ ‘poisson’ ‘p’

00000000000  ‘Discrete’ ‘D’ ‘discrete’ ‘d’

‘Discrete’ I D0 DD OO0O0DODOOODOOODOOOOODOOODOOOOOOOODOOOOODOOODOOO
g2000b00boobobooboobon

e Typeof fraction... 0000000 OO0O0OOODOOODODOOOOODOOOOODOOOOODOOO
oooooboobooobooooboobboooobbooooonbooOoDO ‘WeightFraction’ 0O 0O “WE?
00000000 Samplel].WeightFractionO OO OOOOOOOO0O0O0O0OODO ‘Num-of_Chain’ O
OO0‘NCOOOOODOOO0O0D Ssamplel[].Numof Chain OO OOODODO

e WeightFraction...OUOODOOType-of fractionUUOUOOOOOOOOOOOOOSampled OO
000000000000 Omonomodall001.000000000 Sample[].Numof Chain O OO
00 (MwDist.TotalChain)J OO D DOOOOODOOO

000 samplesU 00000000 O0OOOODO 00-10000000000000000000O00
Sample[] O WeightFraction 000 1.0000000000000000O00O0OOOOOOOOO

e Num of_Chain...Typeof_fractionO0O000000000O0OOCOCOPASTAOOOOOOOOOO
gooooooooooOooOOOOODOODODODODO ChamOOOOOOOOOOOOO

e Numbiv ... 00O U000 0O000OORn+10000000

e DivIype ... 0O ODOOOO

googono DivType
ooo ‘Linear’
Log O 0O ‘Log’
goooogo  ‘WFraction’

e Mmin ... UU00U0OODOOMM-100000000000O00O00OO

e Mmax ..U000O00O0O-1000000000O0O0O00C0OO

Simulation
SimulationO0 OO OO0O0OONO

Simulation---Deformations[]---FlowType
| -DeformationType
[-dt
|-Strain
|-StrainRate
| -MaxTimeStep
| -IntervalStep
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Deformations]]
PASTAOOOOOOOOOOOOOO

FlowType ... ‘flow’, ‘noflow’; or ‘step’d

DeformationType ... ‘shear’, ‘uniaxial’, ‘biaxial’ or ‘planar’[]
dt...7. 0000000000 O0OODO

Strain...0 00O (only for FlowType=="‘step’)[]

StrainRate ...0 000 (ounly for FlowType=="flow’)O

PolymerData.taue ] —1 000000 StrainRated 1/7. 0000000000

PolymerData.taue 0000000000 OOOOOOOOPASTAOOODODODODODOOODOCOO
000000000 (1/sec)00000000OOOOODOO

MaxTimeStep ... O Iteration O O[O

IntervalStep...O0 step0 O OOOODOOONO
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00 UDF

goubroooooooboono

e Results
gdoooooboooooooooooboooobooboooooooooooobooooooooooa
0000000 sample(]O00000OODOOODOODOOOOODOO

e Sample
OO00000 Sample ZOOOOOOOChainOOO0ODO

e Simulation

PASTAOOOOOOOOOOOOOOO

gbboooooooobooboooooooo

Results
Results U O OOOOOOOO

Results---MWDistResults[]---AvMn

| -AvMw

| -AvMz

| -Mw_over_Mn

| -Mz_over_Mw

| -InputWFraction
-BlendedResults---AvMn

| -AvMw

| -AvMz

| -Mw_over_Mn
| -Mz_over_Mw

|-InputWFraction

MWDistResults]]
Oo00O000oDoOO0OO0OO0000ChainTyped ‘Arm’ 00 000000000000 asmOOOOOOODDOO

e AvMn ...00ODOOO0O

e AvMw ...JODODOOO0O

e AvMz ...z-00 00O

e Mv_over Mn...0 000000 O AvMw/AvMnD]
e Mz over Mw...0 000000 O AvMz/AvMwD]

e InputWFraction...1lSample00000000O0O

BlendedResults

OO0 Sample 0000000000 0D0ODOO0DOO0OO0DO0OO00ODODOONOChainTyped ‘Arm’ 00000
Amml 00000 1000000000000 000DO0OD000O0O1Sample0 00000 OOO0OOOO
doooooooooooonoonoo

e AvMn ...0JQODOODOO
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AvMw ... .0000000O

e AvMz ...z-00O 00O
e Myover Mn ...0000000OOAvMw/AvMnD

e Mz over Mw...0 0 000D O0AvMz/AvMwD]

InputWFraction ... OOOOOOODOODOO

Sample
Sample O O0OO0OODOOO

Sample---Linear[]---Z
| -MaxStretchRatio

|
| | -NumChains
|

| -MaxStretchRatio

| -NumChains

Linear[],Arm]]
Linear[J] 000 Arm[1 0000000000 i000 ZOAN maxO ChainO0 0000

e Z..00Osliplink0 Z=M/M,
e MaxStretchRatio...JO OO

e NumChains ... 000000 O

Simulation
SimulationO0 OO OOO0OO0OOO

Simulation---Deformations[]---FlowType
| -DeformationType
|-dt
|-Strain
|-StrainRate
| -MaxTimeStep
|-IntervalStep

Deformations]
Deformations[]OOO0O UDFOOOOODOOOOOOODO
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goooooOoobooO UDF

gooooopooooo ubrOoooboobboOonDg

PolymerDatabase---GeneralPolymers []---PolymerName

| -Properties([]

|
|
|-EngineeringPlastics[]---PolymerName
| | -Properties[]
|

| -Rubbers []---PolymerName

| -Properties[]

——————— Properties[]---MO
| -Me
| -GNO
| -Density
[-tau_e
|-Cinfinity
| -Temp
|-SolubilityParam
| -MaxStretchRatio
|-Notel
|-Note2

————————————— ooooooooooDooooobvuwrDOOOoOoooo

|-Flag
|-MolarVolume
|-tmp1
[ -tmp2
| -tmp3

gbooooboobooboooboboooboo3gooooon

e GeneralPolymers/[]
ooooooo

e EngineeringPlastics[]
oo0oooooooooogogeecoopooog occoboboooobooooooooooDoo
ocooooooooooOoooooo0oooooooooooooDoo0ogoooDooDooomoo
goooooooooOoOOOOOOO0OO0OOOOOO0000000000O0O0OOOoOoOoOoOoOoOg

e Rubbers[]
0000o0oobobOOooooo0oD TgODOODOODOODODDOOoDOOooOOooDooDooDooDbOobOooOoO
ooo0oo0oDO0oobDOooDbOoobOobOoOoOoooOoonoo

GeneralPolymers[],EngineeringPlastics[],Rubbers]]
gooobbobboooooboo

e PolymerName ... 0O OO
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Properties|]
0000000000000000@MNotedO0O0O0O0O0000O0D0DO00000O0O0DODOOOO-1.0e=%
gooooooboog

eM0...00000D0000 (g/mol)d
eMe.. . 00000DDOO (g/mol)0

e GNO...00DO0DO0DO (MPa)d

e Density...00 (g/em?)0

e taue...000 M=M,O000000OOOOOO (second)
e Cinfinity...00O0

e Temp ...0000 (K)O

e SolubilityParam...00 000000 (J/em?®)0

e MaxStretchRatio... OO OO0

e Notel,Note2...U0OUODOOODODOO

O0000000oooooooooooooooo
e Flag...x U U0OD0OOU FlaglUOOOOUOOOOO SUSHIOO
e MolarVolume...O O OO (ecm?/mol)0

e tmpl, tmp2, tmp3 ... 0000OO0OOMO
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70 0O000O0

0000 PASTAOOOOO PythonOOOOOOOOOOODDOOOODOODOOOODOOOOODODODOO
gbooooog

7.1 Action J QOO0

PASTAODOOOODODOOOO ActonD00OO0'0O000DOOOO0OO

Action command File Type Location
simpleFORK PASTAD OO UDF  Sample
(FORK O OO UDF)
set_Restart_file PASTADO OO UDF  Restart
set_GPC_file FORKO OO UDF MWDist.Sample[].GPC_INPUT
set_PolymerData FORKO OO UDF PolymerData
plot_Stress PASTAD OO UDF OO UDF O

plot_Viscosity_or PASTAD OO UDF OO UDF O
_RelaxationModulus

gbobooooboooooboboooooobooooooaoon

Action command Action file

simpleFORK PF_ENGINE/action/simplefork.act
set_Restart_file PF_ENGINE/action/pastainput.act
set_GPC_file PF_ENGINE/action/pastainput.act
set_PolymerData PF_ENGINE/action/pastainput.act
plot_Stress PF_ENGINE/action/pastaplot.act
plot_Viscosity_or PF_ENGINE/action/pastaplot.act

_RelaxationModulus

gooooo Action0O0OO0OO0OODOOOOOO

1. simpleFORK

simpleFORK OO OOODOO PASTAOOO UDFOOOOODOOOOODOOOOOOOOOOO

(a) PASTAD 00 UDFOOOOO
PASTAO OO UDF O GOURMETOOOO0O

TAction 00000 COURMET 0000000000
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(b) simpleFORK O OO
Treepanel 0 Sample 0000000000000 OOO0ODOOOO simpleFORKOOOOOODO
simpleFORK window 000 (O 7.) 00000000000 ValuessOOOODOOOOODOOODO
000000 FORKOOODOD (64000000 MOOODOOOsliplinks 000 Z=M/M,
go0o0o0O0O0O0O0O0OOOOOoOKOODODODODOOOSampledOOOOoooQ

(¢) Sample 0000000 O0O0OOUOOOOOUDOOOOOO

Mames Valpas
inTyps Linear -
1
_crvar_In 1.6
i=lribuk ion_Fun, .. LogNomnmal - |
otalChein 1000
I 100
ivType Log -
Tnin =1
= ;
rabehRak o i

| Cancet | 0K |

0 7.1: simpleFORK window

2. set_Restart_file
set_Restartfile OO0 00000 DO0O0O000O0DDODO0D ‘0O00’00000000000000O0O0OO

(a) PASTAD OO UDFOOOOO
PASTAD OO UDF O GOURMETOOOOO

(b) set_Restart_file 0 OO
Tree panel 0 Restart 00O O000000D0DO0OO0DOODOOODODODOO set_Restart_file 00O O00O
0 O O set_Restart_file window 000 (0 72)0 00000000000 ValuesOOODOOOOOO
gobogbooboobogboboobooboobuooboobooboon

3. set_GPC_file

set GPCfle D0OOUO FORKO OO UDFUOOO GPCUOOOO0OOOOODO ‘OCODO’ODOOO0O000O0
O00000000000000 set_Restart_fileO 00O
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el no o s
EE-; zet_Restart_file Areument Walues

Mames Yalues

reztart _filename

Cancel 0K

0O 7.2: set_Restart_file window

4. set_PolymerData

set_PolymerData D 000 FORKO OO UDFOODO PolymerData0 OO0 OO0OOOOOOOOOO

(a) 0O UDF O “polymerdata.udf” 00000
FORKO OO UDF O “polymerdata.udf” 0 GOURMET OO 00O “polymerdata.udf” OO
0 PF_ENGINE/POLYMERDATABASEO O OO

(b) set_PolymerData 0 O O
Tree panel [0 PolymerData 00D ODOUODOODOOOOOOODOODODOODN set_PolymerData [
00000 Oset_PolymerData window 0 0 O (O 7.3)0 “polymerdata.udf” 0000000000
00 POLYNAME O PROPERTIES.NUMBER O O O O set_PolymerData window 0 0 0 0O O 0O OK
0000000000 UDF O PolymerData 00 OO O0O0O0O0OOO

(¢) PolymerData 00 000000000000 O0ODOOOODO

E%% get_PalymerData Argument Values
Mames Values
POLYRARE PE
PROPERTIES_WUMBER [1] |
Cancel OK

O 7.3: set_PolymerData window
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5. plot_Stress [0 [0 plot_Viscosity_or_RelaxationModulus

plot Stress 0000 0OOgnuplot 0000000000 OOOOO0O0O0O0O0OO0OOOOOOOOO
plot_Viscosity_or_RelaxationModulus 0 O 000 00000000000 OOO0DOOO00OODOOOOOO
oooooooooooooo

() OO UDFOOOODO
PASTAO OO UDF O GOURMETOOOOO

(b) plot_Stress (0 O plot_Viscosity_or_RelaxationModulus) O O O
Treepanel 0 00O UDFOOUODOOO0OOODOOOOODOODOOOODO plot-Stress
(0O plot_Viscosity_or_RelaxationModulus) 0 O 0 O 0O O O gnuplot graph window 0000000
000ooO0ooooo(@og 74)0

O 7.4: plot.Stress 10000000000 Gnuplot graph window

7.2 Python scripts

000 PythonODOOODOOOOODOOOO

pasta_python.py GraphSheat 00000000 OO plot.dat”’0 0O
pasta_plot_viscosity.py OOOOOOOOODOOO

pasta_stress.py oooobooobooobooboon
pasta_for_gt2gw.py 0000000 (gt2etdgt2gw) 00O O00DOOO0O

O PythonO0DOODOOODODOOODOOOOODOOOODOO

PF_ENGINE/PASTA/PASTA-2.8/python

000000 Pyton DOOOOODOOOODOO
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1. “pasta_python.py”

OO0O000D000 GOURMET O Plotpanel OO0 OOO0OOgnuplot 000000000 O0OO0DODO
gbooooooooooboobobooboobooooon

# Following locationList and taglList are examples for PASTA
# to plot Shear Stress, N1 and N2 as a function of time.
locationList = [

’StepInfo.Time’,

’StepData.TotalStress.Shear’,

’StepData.TotalStress.N1’,

’StepData.TotalStress.N2’

]

taglist = [

’Time’,

’Shear Stress’,

’N1°,

N2’

]

ood
locationList [0 GraphSheet DO OO0 OO0 UDFOOOUOOODODOOOOtaglistODOOOOOO
OO0 GraphSheet DO ODOODOOOO

goooon

(a) 00 UDFOOOOO
PASTAD OO UDF O GOURMET 00000

(b) Python DO DOOOODOOOO
Plot panel O “pasta_python.py” DOOOOORun 0000000 gnuplot0O 0000 GraphSheet
ooooooo

(¢) GraphSheet 000
Tree panel 0 GraphSheet[] 000000 O textttGraphSheet | D00 D000 O0O0000O0

(d) MakeO OO
Plot panel 0 Make OO OO0 OO0 Ognuplot 0O0OOO0OOO Plotpanel OO0 ODOOO0ODOODO0O
GraphSheet OO ODOODOOOOODOODO “plot.dat”0 GOURMET OO ODOOOOODOOO
ooooo

oooooo0oO00 gnuplot0O0O0O0O0D0OO0OO0OOOOO

# plot command template for platform

# datafile name is fixed as "plot.dat" in the current version



gv0d 00000

set title "GraphSheet[]"

plot "plot.dat" using 1:2 title ’Time’ with lines , \
"plot.dat" using 1:3 title ’Shear Stress’ with lines , \
"plot.dat" using 1:4 title ’N1’ with lines , \
"plot.dat" using 1:5 title ’N2’ with lines

(e) 000D
000 ‘Time’ O ‘Shear stress’ 000 0000000000000 O0000O0O000O00
000D000Pt000000000004000000000000

# plot command template for platform

# datafile "plot.dat" is fixed current version

set title "GraphSheet[]"

plot "plot.dat" using 2:3 title ’Shear Stress vs. Time’ with lines

# "plot.dat" using 1:3 title ’Shear Stress’ with lines , \
# "plot.dat" using 1:4 title ’N1’ with lines , \
# "plot.dat" using 1:5 title ’N2’ with lines

“plot.dat” D0 00000 ODOgnuplot OO0 ODOOOO0ODOOODOOOOODOODOODOODOOO

“plot.dat” 00O
ooooooooooooooo

0 0.0 0.00237363 0.013161 -0.0120411

1 1.0 0.00331907 0.0125386 -0.0128968

2 2.0 0.00394328 0.0105911  -0.00743197
3 3.0 0.00478283 0.0098793 -0.00746133
4 4.0 0.00251843 0.0125421 -0.0110899

5 5.0 0.00236831 0.0152175 -0.0101838

gogogoooo

O75:000000000D00O00O00O0
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2

“pasta_plot_viscosity.py”

DeformationType D O OO OOOO0OOO0ODOODODOOODOODODOODOO

# Plot Viscosity for shear, uniaxial, and biaxial deformation,
# and two Viscosities for planar deformation.
FlowType = $Simulation.Deformations[].FlowType
Strain = $Simulation.Deformations[].Strain
StrainRate = $Simulation.Deformations[].StrainRate
Deformation = $Simulation.Deformations[].DeformationType
nn = len(FlowType)

#

locationList = [

’StepInfo.Time’,

’StepData.TotalStress.Shear’,
’StepData.TotalStress.N1’,
’StepData.TotalStress.N2’

]

shearList = [

"Time’,

’Shear_Viscosity’,

’N1/shear_rate”2’,

’N2/shear_rate~2’

]

uniaxiallist = [

’Time’,

’Uniaxial_Viscosity’,

’non-datal’,

’non-data2’,

]

biaxiallList = [

"Time’,

’Biaxial_Viscosity’,

’non-datal’,

’non-data2’,

]

planarList = [

’Time’,

’Planar_Viscosity_pl’,

’Planar_Viscosity_p2’,

’non-data’,

]

ooooo
“pasta_python.py” 0O OO
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gv0d 00000

3

gbooooo

O76:000000000000000OO

“pasta_stress.py”

00000000 GOURMET O Pythonpanel OO OOOOPASTAODODOOOOOOOODOOO
goboboooboobooboobg

#for cygwin

filename = "E:\\somewhere\\stress.txt"
#for unix or linux

#filename = "/somewhere/stress.txt"

t = $StepInfo.Time

if t == None:

print "no data in this record"

else:

fout = open(filename,’a’)

totalshear = $StepData.TotalStress.Shear
totalN1l = $StepData.TotalStress.N1
totalN2 = $StepData.TotalStress.N2
outstr = "%E\tAE\t%E\t)%E\n" %(t,totalshear,totalN1l,totalN2)
print outstr

fout.write(outstr)

oon
filename J O OO0 OSOOOOOO0O00OO0O0O0OODOOOOOOOOOODOODOOOOOOOOO
gogbooboooobooooo

goooo

() OO UDFOOOOO
PASTAO OO UDFO GOURMET OOOOO
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(b) Python 0000O0ODO0O
Python panel 0 “pasta_stress.py” 0000 (Plot panel 000000 OO )0 ‘filename’ O O
goodoooboooood
(¢) Python 00000000
RunO0OOOOOO
() 00DDO00O0OO0
bbb ooboboooooooooooo
gooooooon
0.000000 -0.007746 -0.026151 0.017489
10.000000 -0.006312 -0.012012 0.009465
20.000000 -0.003527 -0.017801 0.018997
30.000000 -0.001595 -0.005478 0.013647
40.000000 -0.002701 -0.017810 0.019853
50.000000 0.006846 -0.028618 0.024955
60.000000 0.000780 -0.011298 0.009039
4. “pasta_for_gt2gw.py”’

PASTAO OO UDFOUOO0OOUO0OOOO0OOOOOO (gt2et 00 gt2gw) J0O00O0OOODOO
O00Ogt2et 00 gt2gw 00 0000000000000 O00O00O0O00O0 GOURMET O Python panel
goooogoo

#for cygwin

filename

#for unix or linux

"k:\\somewhere\\gt.txt"

#filename = "/somewhere/gt.txt"
t = $StepInfo.Time

if

t == None:

print "no data in this record"

else:

fout = open(filename,’a’)

$StepData.TotalStress.Shear

totalshear

totallN1l =

gamma = $StepInfo.Gamma

if gamma != O:

outstr = "%f\n" %(totalshear/gamma)

fout.write(outstr)

else:

print "gamma == 0 "

googo

$StepData.TotalStress.N1
totalN2 = $StepData.TotalStress.N2
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(a) 00 UDFOOOOO
PASTAD OO UDF O GOURMET 00000

(b) Python 000000000

Python panel 0 “pasta for gt2gw.py” 00O O00ODO filename’ OO O OOOOOOOOOOODO

(¢) Python 00000000
Run000O00O00

(d) 000000000
000000000000000000000000000000000

gobooogooo

.287674
.263989
.253326
.235426
.226458
.214798
.203959
.196313
.190866
.195164
.183709

O O O O O O O O o o o

73 OO0U00Uddoooooooon

goooooosooooooobobbOOobbOOoobooDbODbOObObOObObOOOObOODODDOOOOO0000g
0000000000000 o (UDFOO0DOU00O0O000O00)OPython 0O OO0 “pastafor_gt2gw.py”

ooooOooobo oo uvbrkrOOOOODOOOOOOOOOODODOOODODODOOO

gogooooobbootoooogbobbbbodoguobbbbboooooo
PF_ENGINE/PASTA/tools

o0 30b0boobooobooboobon

¢ gt2et : 0000000 G(t) OO linear stress growth function n™ () 000000

O gt2gw : 0000000 G OODOOD n"(w)0DDOUDOODO0OOD G(w)OOOOOO

¢ smooth : G(t), nt(t), G*(w) 00 0D0O000D0 (00O0DOOD)000O0O0

gtlet

0000000 G(t) OO linear stress growth function nt (1) D000 0O

N B t
() = /O G(t)dt

(7.1)
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e JOOODO

gt2et [-s dt] < infile > outfile
-.sdt 00000 at0000dt0000000 1.00

e Input file format0 D00 00001000000 G)OOODO

G(t=0)
G(dt)
G(2dt)

e Output file format0 000 ¢t 0 o™ (t) D0 0DO0DO0D000O0O00O0O0O

0 n*(0)
dt  npT(dt)
2dt nt(2dt)

gt2gw

0000000 G 00000 7*(w) 000000000 G*w) 000000
n*(w)z/ G(t)e™tdt (7.2)
0

G*(w) = iw /0 G(t)e™dt (7.3)

o IO DODO

gt2gw [-n m] [-s dt] [-e] < infile > outfile

-nm: FFTOOOOOOOO N=2"0000000 m=160
-sdt: 00000 et 00000O0DODODOO dat=1.00
-e:n"(w) 0000000000000 G*(w)O

e Input file formatd gt2et O O 0O O

G(t=0)
G(dt)
G(2dt)

G(Mdt)
O0Om0O N=2">MO000000000000000000ON>4M 000000

e Output file format0 000 w, G*(w) O0D0O000000000000w 00000 dw =27/(Ndt).

0 G'(0) G (0)
dw G’ (dw) G" (dw)
2dw G/ (2dw) G"” (2dw)

N/2dw G (N/2dw) G (N/2dw)
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smooth

G(t),n"(t),G*(w) 00000000 (0DDDOO0OD)00DD0010000 200 Savitzky-Golay filter
gogboood

o O DODO

smooth [-n ndiv] [-r r] [-x nmax] [-s skip] [-2] [file]

-n ndiv : 100 ndivOOOOOOOOOOOO 200

-r T :0000000001000000000D0D r0O0OOOOODODOD
oooooo 2.00

-xmmax  0000000000000000000000max0O000000O0OOO
OOooooo 10000

-s skip 000 skipOOODOOOOOOOODOOOOOOOOOODO oO

-2 :200000000000OODOOODODODOD 10O

file :00000ooooogogoggooon

goboboooboobog

e Input file format0 D000 ¢t 0000 »o(¢) D0OD0O0OOO0OOOOO

to  v(tg)
t1 v(ty)
to  v(ty)

to<t1 <ty <..000000000000000O0O0O000000

e Output file format

Tg v(Ty)
T:  v(Ty)
Ty v(Ty)

oo0o0ogo Ty, Ty, Te,... O logarithmic scale 0 100 ndivOOOOO0O v(T) ODOOODO
oooooood

0000 gt2gw 0000000 30 (w,¢,G")00000000000000O0O0OOODOOOOO
0000 “gwsmooth” 0O DOD0OOOONO

gwsmooth infile > outfile

74 000000000000 pastanim

52.100000000PASTAOON UDF O Trajectory OO0 O0O00O0DODOOOOO0OOOOOOO
gbobobooooooooboooooooobooooboooboooobooboOooboboboooooboooboooOog
Ubob00000bO0d pastanimO0 OO0

e 00000 OODOODOOLOOODOODLOOOODOOOOODOO

pastaim [-w window_size] trajectory_file
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73

OO0O0OOwindowsize UOODOOO0O0OO0O0O0DOOOOOOO0O0DODOOOOOODOD 6000trajectory file
oooooooooobooooooDoon

o [JI[

gboogboooboobuooboobooboboobobo

googoo

drag

rotate

Shift+drag zoom in/out

Ctrl+drag

translate

goooboobon

Qorq

Return

Space

b
h

Q 0O X K

a

jk1

(@)

quit pastanim

start/stop animation

go to next frame

go back to the previous frame

rotate

zooom in/out

go to the first frame

go to the first frame, and reset zoom and rotation
go to the last frame

go to any frame (enter the frame number from the console)
reset translation

reset translation, zoom, and rotation

write current frame into a ppm file
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0O 0A 0000000

A1l PASTAOUOUOFORKOODOODOOODOO

PASTA OO FORKOOOOOOOOOOOOOOOoooood
PASTA/PASTA-2.8/src0 00 0O PASTA/FORK-1.4.1/src 000 0DO0OO0ODO ‘make’ OO0 ODOODOODOODO
go00oo0ooooooo0ooooooooDooooSOU0oooOoOooDoOO MakefiledOOOOOOO

000 ‘make’ OO0 O0DOO0O0O0OO0O0O0O PFFILESUOOOOODOOOOOOOODOOOOOOODOOO
00 “pfinterface.h” 0000 GOURMETOOOOODOODOOOOOOUODOOOOOOODOOOODOO
$PF_FILES/include/000O0O0O0OO0ONO

‘make’ 00 00000O0O0O0OOQO binary O $PF_ENGINE/bin/0S-type/00000000O0O0O
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