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Compile

* Unzip and make

— unzip MASSOUD _Src.zip
— c¢d MASSOUD_Src
— make

— Copy “massoud.exe” and “massoudDesignDriver.exe” to
your working directory

 Makefile uses “gcc” compiler. If you
would like to use a different compiller,
change Makefile accordingly

jamsti ttlzes saarahgDi@szegagov




Design Location File

mé Shape Optimizatiom (designLocations) (SECTION 1)

op ne ntwist nDomax x ¥ E

4 1 5 20 LI} 1 2

Pt X ¥ Z (BECTION 2)
] 5.8000503e-01 1.0500000e+00 0.0000000e+00
1 E.875T7888a-01 0. 0000000e+00 0.0000000e+00
2 -9.9090558=-03 0.0000000e+00 0.0000000=+00
3 5.9375000e-01 1.0500000=+00 0.00000002+00

01 z 3

#Twist curves (SECTION 3)

#nx Ay Az

0.0 1.0 0.0

# x ¥ z ir ar
6.9531375e-01 1.0500000e+00 0.0000000e+00 2000.0 210000.0
5.63B3407e-01 T.8748888e-01 0.00000002+00 1000.0 10000.0
4,32354308e-01 5.2400888e-01 0.00000002+00 1000.0 10000.0
3.008T4T1e-01 2.62400808e-01 0.00000002+00 1000.0 10000.0
1.6938500e-01 0.0000000e+00 0.00000002+00 1000.0 10000.0

(SECTION 4)

#le/te definitions
2

0.00000002+00 0.
5.03740008e-01 1.
2

§.7758000e-01
2.7000498e-01

0000000 e+00 0.
0E00000e+00 0.

0000000e+00
0000000400

0.0000000e+00
1.0500000e+00

0.0000000e+00
0.0000000e<00

& 2 #number of nopx, degx for thickness streamwise (SECTION 5)
0.0
0.1
0.5
0.75
1.0
3 2 #onumber of nopy, degy for thickness spanwise
0.00000002+00
0.50000000£00
1.0500000e+00
& 2 #onumber of nopx, degx for camber streamwise (SECTION &)
0.0
0.1
0.5
0.75
1.0
3 2 #oumber of ncpy, degy for camber spanwlse

0.00000002+00
0.50000000+00
1.05000002+00
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Design Location File

mé Shape Optimizatiom (designLocations) (SECTION 1)

#le/te definitions
2

0.00000002+00

5.03740088e-01

2

§.7758000e-01

2.7000498e-01
- 2

Hoooo
(=T NE N ]

3 2
0.00000002+00
0.50000000+00
1.0500000e+00

- 2

5

Hoooo
(=T N E ]

3 2
0.0000000e+00

0.50000000+00
1.05000002+00

0.00000002+00
1.0500000e+00

0.0000000e+00
1.0500000e+00

#oumber of nopx,

#oumber of nopy,

#oumber of nopx,

#oumber of ncpy,

0.00000002+00
0. 0000000e+00

0.0000000e+00
0.0000000e<00

degx for thickness streamwlae

degy for thickness spanwise

degx for camber streamwise

degy for camber spanwlse

jamshid.a.samareh@nasa.gov

op ne ntwist nDomax x ¥ E

4 1 5 20 LI} 1 2

Pt X ¥ Z (BECTION 2)
] 5.8000503e-01 1.0500000e+00 0.0000000e+00
1 E.875T7888a-01 0. 0000000e+00 0.0000000e+00
2 -9.9090558=-03 0.0000000e+00 0.0000000=+00
3 5.9375000e-01 1.0500000=+00 0.00000002+00

01 z 3

#Twist curves (SECTION 3)

#nx Ay Az

0.0 1.0 0.0

# x ¥ z ir ar
6.9531375e-01 1.0500000e+00 0.0000000e+00 2000.0 210000.0
5.63R3407e-01 T.8748886e-01 0. 0000000 +00 2000.0 10000.0
4,32354308e-01 5.2400888e-01 0. 0000000e+00 2000.0 10000.0
3.008T4T71e-01 2.62400880e-01 0.0000000e+00 2000.0 210000.0
1.6938500e-01 0.0000000e+00 0.0000000e+00 2000.0 10000.0

(SECTION 4)

[SECTION &)

[SECTION &)

P2

(dv7-dvg)

P1
(dvd-dvs) §

WS W W, W, e W, W W W

x v

P3
(dvi0-dvi2)

(dvi-dv3)

Y



Design Location File, Cont.

mé Shape Optimizatiom (designLocations) (SECTION 1)

#le/te definitions
2

0.00000002+00

5.03740008e-01

2

§.7758000e-01

2.7000498e-01
- 2

Hoooo
(=T NE N ]

3 2
0.00000002+00
0.50000000+00
1.0500000e+00

- 2

5

Hoooo
(=T N E ]

3 2
0.0000000e+00

0.50000000+00
1.05000002+00

0.00000002+00
1.0500000e+00

0.0000000e+00
1.0500000e+00

#oumber of nopx,

#oumber of nopy,

#oumber of nopx,

#oumber of ncpy,

dv22
dv17

-\-\WVIZITH""--E

op ne ntwist nDomax x ¥ E

4 1 5 20 LI} 1 2

Pt X ¥ Z (BECTION 2)
] 5.8000503e-01 1.0500000e+00 0.0000000e+00
1 E.875T7888a-01 0. 0000000e+00 0.0000000e+00
2 -9.9090558=-03 0.0000000e+00 0.0000000=+00
3 5.9375000e-01 1.0500000=+00 0.00000002+00

01 z 3

#Twist curves (SECTION 3)

#nx Ay Az

0.0 1.0 0.0

# x ¥ z ir ar
6.9531375e-01 1.0500000e+00 0.0000000e+00 2000.0 210000.0
5.63B3407e-01 T.8748888e-01 0.00000002+00 1000.0 10000.0
4,32354308e-01 5.2400888e-01 0.00000002+00 1000.0 10000.0 <
3.008T4T1e-01 2.62400808e-01 0.00000002+00 1000.0 10000.0
1.6938500e-01 0.0000000e+00 0.00000002+00 1000.0 10000.0

(SECTION 4)

0.00000002+00
0. 0000000e+00

0.0000000e+00
0.0000000e<00

degx for thickness streamwlae (SECTION
degy for thickness spanwise
degx for camber streamwise (SECTION &)

degy for camber spanwlse

jamshid.a.samareh@nasa.gov

d\\:fé‘x T

gt dVZBHEH_

L

Twist Vector

v

.BH

i H“\-\.‘_\dVIéhH"-\.__h

o

-

",
e

. =0V18 Shear
b

dv13 Twist



Design Location File, Cont.

mé Shape Optimizatiom (designLocations) (SECTION 1)

op ne ntwist mnomax x ¥ E

2 1 1 20 0 1 2

Pt Xz T Z (BECTION 2)
L] 0.8000503e-01 1.05000002+00 0.0000000e+00
1 £.87579%9%=-01 0.00000002+00 0.0000000e+00
2 -9.99993%8=-03 0.00000002+00 0.00000002+00
3 5.9375000e-01 1.0500000e+00 0.0000000e+00

01 2 3

#Twist curves (SECTION 3)

#nx Ay Az

0.0 1.0 0.0

# x = ir or

6.9531375e-01
5.6383407e-01
4.3235430e-01
3.0087471e-01

¥

1.0500000e+00
LBT740806e-01
.24000008e-01
L62400002-01

0.0000000e+00 1000.0 10000.0
0000000200 1000.0 10000.0
0000000200 1000.0 10000.0
0000000 <00 1000.0 10000.0

3 b3 LA =]
[ERERERE]

1.6938500e-01 L0000000e+00
#le/te definitiomns (SECTION 4)
2

L00000002+00 2000.0 210000.0

0.00000002+00 0.00000002+00 0.00000002+00
5.03740008e-01 1.0500000e+00 0. 0000000e+00
2 <

§.7758000e-01 0.00000002+00 0.00000002+00
2.7000498e-01 1.0500000e+00 0. 0000000e+00
& 2 #number of nopx, degx for thickness streamwise (SECTION 5)

Hoooo
(=T NE N ]

3 2 #onumber of nopy, degy for thickness spanwise
0.00000002+00
0.50000000£00
1.0500000e+00

& 2 #onumber of nopx, degx for camber streamwise (SECTION &)

5

Hoooo
(=T N E ]

3 I 2 #oumber of ncpy, degy for camber spanwlse
0.00000002+00

0.50000000+00
1.05000002+00
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Design Location File,Cont.

1 pdwsl3)
™ (dwvsle) o
mé Shape Optimizatiom (designLocations) (SECTION 1) i
op ne ntwist mnpomax x ¥ z o .
4 1 L 20 0 1 2 -
Pt X ¥ % (SECTION 2) el T3 pdwadidl
L] 0.8000503e-01 1.05000002+00 0.0000000e+00 . O
1 £.87579%9%=-01 0.00000002+00 0.0000000e+00 7 jdwsld) el e
2 -9.99999%8=-03 0.00000002+00 0.00000002+00 '
3 5.9375000=e-01 1.0500000e+00 0.00000002+00 n | -\.\,
01 2 3 ot ¥ Tl
#Twist curves (SECTION 3) el )
#ax B BT =
0.0 1.0 0.0 Tig rdvs3dds |5 ot . T3 (dwads)
# x ¥ z ir or o i | o ﬂ_- PradE
6.9531375e-01 1.0500000e+00 0.00000002+00 1000.0 10000.0 T rii ¥ B pEass
L.6323407e-01 7.874588086e-01 0.00000002+00 1000.0 10000.0 ) i, ]
4,3235430e-01  5.24900808e-01  0.0000000=:00 1000.0 10000.0 TI3 ¢dvsis) i
3.0087471e-01  2.6240009e-01  0.0000000e+00 1000.0 10000.0 MK = Pp dvadii
1.6838500e-01 0. 0000000400 0. 0000000+00 2000.0 210000.0 .
#le/te definitioms (SECTION 4) .
2 i TIZ jdwvs3d)
0.0000000=+00 0.0000000e+00 0.0000000=+00 Tid jdvs3E)
5.0374599e-01 1.0500000e+00 0. 0000000e+00 - 15 rfwmd T
2 & [pOvmd s
6. 7TRR000e-01 0.0000000e+00 0.0000000e+00
9.7000498e-01 1.0500000e+00 0. 0000000e+00 _}"—
5 2 #mmber of nepx, degx for thickness sfreamwise (SECTION 5) C1 (dvEIE] — -
E'E Ccd ydwsdip |5~
' i
0.5 R,
0.75 g
1.0 = ) ¢ e
3 2 #oumber of nopy, degy for tMickness spanwise Mot T, _E‘ (v 33
0.0000000e+00 O7 dvsdd) 7 e
0.50000000200 [ “H.
1.0500000e+00 o, { ol
& 2 #onumber of nopx, degx for camber streamwise (SECTION &) "‘--_1_ ] H-"H' §
0.0 ] >
0.1 e | ﬂ.'“-.h
— - T p _
0.75 < L Do i, O3 idvmdl)
1.0 g 1 e J OF jdvmdd)
3 2 #mmhber of ncpy, degy for camber spanwise o | e
0.00000002+00 CI3 jdwsS0) g o
0.50000000+00 - | e A o R
1.05000002200 = } Sy CF (dvEdE)
i s TS 012 pdvadd)
Id jdvasi)
c1§ [dem5d)
X
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Design Location File, Cont.

mé Shape Optimizatiom (designlocations) (SECTION 1)

np me ntwist nDomax x ¥ z
. . 4 1 5 20 ] 1 2
e GridTool Family Name X : 2 (sscrion 2)
(] 0.9000503e-01  1.0500000e+00 0.0000000e+00
1 £.97579992-01  0.0000000e+00  0.0000000e+00
“ ” ______________________——————""'——__€> 2 -0,9999998=-03  0.00000002+00  0.0000000e+00
—_ F)|Eir]f()rr1] . i . E.Q3T5Dﬂﬂe—ﬂ1 1.0500000e+00  0.0000000=+00
#Twist curves (SECTION 1)
1] . ” . #Rx Ay Rz
— “twistv” twistv Ag-ﬂ 1.0 0.0 )
x ¥ z r
£.9531375e-01  1.0500000e+00  0.0000000e+00 1000.0
0" e | : : : : 5.6383407e-01  7.8749086e-01  0.0000000e+00 1000.0
— “twist” twist distribution > 4.3235439e-01  5.2400008e-01  0.0000000e+00 1000.0
3.0087471e-01  2.62490809e-01  0.0000000e+00 1000.0
W . #11.59135209-01 a.auuuuune4gu 0.0000000e+00 1000.0
. |e Ieadlng edge g,-‘l:e efinitions (SECTION 4)
___—___—__“““‘-———-——-____e> 0.0000000e+00  0.0000000e+00  0.0000000e+00
e 1 . g.0174pgge-U1 1.0500000e:00  0.0000000e+00
- tEE trfi|||f1£3 f?(ngEE s 6.7758000e-01  0.0000000e+00  0.0000000e+00
7 %.7000498&-01 1.0500000&+00 0.000000084+00
. . 5 2 #omber of ncpx, degx for thickness =t
(11 7
— “tx”, thickness locations I
0.5
“ty” , thickness locations 1o
y 1 \3 2 #ommber of nopy, degy for thickness =sp.
0.0000000e+00
“cx” , camber locations 265000002400
— . =
y \5 2 #mmber of nepx, degx for camber strea
0.0
1 ” . 0.1
— “cy” camber locations 05
1.0
3 2 #omber of nopy, degy for camber spanw
0.0000000e+00
. . . . 0.50000000+00
To Read design location file into GridTool: 1. 05000002200

GridTool -pf M6.p3d -massoud M6.designLocation
jamshid.a.samareh@nasa.gov
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Create Parameterized Model

massoudDesignDriver -inputOption inputGrid \
designLocations outputFile.gp

e InputOptions: NASTRAN (-n), NASTRAN
large field (-n16), fast (-f), plot3d (-p), tecplot
(-t), panels (-c), APAS(-a), and GridTool
curves (-gtc)

Example:

massoudDesignDriver.exe -p M6.p3d M6.designLocation M6.gp

jamshid.a.samareh@nasa.gov 12



Create Parameterized Model, Cont.

The run will produce 6 Files:

M6.gp (parameterized file)
designVariableTemplate
designTemplate.usd
designVariableTemplateNumber
baselineShape.plt

GP_Log

jamshid.a.samareh@nasa.gov
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Deform Grid

massoud M6.input

KHASS0UD IHPUT FILE

# runOption (98 analysis), (> @ sd user's dus ) (-1, sd using massoud's dvus)
-1

# core {8 incore solution){1 out of core solution)

5}

#f input parameterized file

F6 .gp

# design variable input file

M6 .Mdesign

# input sensitivity file {used for runOption > @
M6 .usd

# output file grid file

M6Hew. plt

# output tecplot file for viewing
M6Hew.plt

## file containing the design variables group
designUariableGroups
# user design files [

jamshid.a.samareh@nasa.gov 14



Deform Grid, Cont.

HHASSOUD Design Variables
#Planform duvs {1 - 12}

N

0.000000e+88 0.000000e+00
0.000000e+88 0.000000e+00
0.000000e+88 0.000000e+00
0.000000e+88 0.000000e+00
#Twist dus (13 - 17)

C
0.000000e+088
0.06808008e+080
8.000000e+008
a.000000e+08
a.000000e+008

#5hear dus (18 - 22)
o
a.000000e+088
a.000000e+ 088
d.0080008e+A0
A.000000e+ 88
A.000000e+ 88

L 3

8.0800000e+840
8.000000e+840
8.000000e+80
8.000000e+840
8.000000e+840

5 3

8.000000e+840
0.0800000e+80
0.0000080e+08
0.0000080e+08
0.0000080e+08

jamshid.a.samareh@nasa.gov

8.0800000e+840
8.000000e+840
8.000000e+80
8.000000e+840
8.000000e+840

8.000000e+840
0.0800000e+80
0.0000080e+08
0.0000080e+08
0.0000080e+08

8.000000e+840
8.000000e+80
8.000000e+840
8.000000e+840

#Thickness{do x, do y) dvs (23 - 37)

8.0800000e+840
8.000000e+840
8.000000e+80
8.000000e+840
8.000000e+840

H#iCamber (do %, do y) dus (38 - 52}

8.000000e+840
0.0800000e+80
0.0000080e+08
0.0000080e+08
0.0000080e+08

M6.Mdesign

Similar to designVariableTemplate

P2

(dv7-dva)

<

-

dv 2B e,
dvliZodmin.

dVl6Ar .-,n\ Twist Vector
O VU=

R dv14-~~dv$aear

= dviwist

1 (dvedd)

™ dvs2E) [

13 gdvald

pdvsdi )

C1d (dvesi)

15



Visualize: Two approaches

e Use tecplot:
— tecplot M6New.plt.sd1

— The tecplot file contains the derivatives of
surface grid with respect to design variables
(e.g., XD19, YD19, ZD19)

e Use GridTool
— GridTool -d M6New.plt.sd1l

jamshid.a.samareh@nasa.gov 16



User-Defined Design Variables

HHASSOUD Design Variables
#Planform duvs {1 - 12}

N

0.000000e+88 0.000000e+00
0.000000e+88 0.000000e+00
0.000000e+88 0.000000e+00
0.000000e+88 0.000000e+00
#Twist dus (13 - 17)

C
0.000000e+088
0.06808008e+080
8.000000e+008
a.000000e+08
a.000000e+008

#5hear dus (18 - 22)
o
a.000000e+088
a.000000e+ 088
d.0080008e+A0
A.000000e+ 88
A.000000e+ 88

L 3

8.0800000e+840
8.000000e+840
8.000000e+80
8.000000e+840
8.000000e+840

5 3

8.000000e+840
0.0800000e+80
0.0000080e+08
0.0000080e+08
0.0000080e+08

jamshid.a.samareh@nasa.gov

8.0800000e+840
8.000000e+840
8.000000e+80
8.000000e+840
8.000000e+840

8.000000e+840
0.0800000e+80
0.0000080e+08
0.0000080e+08
0.0000080e+08

8.000000e+840
8.000000e+80
8.000000e+840
8.000000e+840

#Thickness{do x, do y) dvs (23 - 37)

8.0800000e+840
8.000000e+840
8.000000e+80
8.000000e+840
8.000000e+840

H#iCamber (do %, do y) dus (38 - 52}

8.000000e+840
0.0800000e+80
0.0000080e+08
0.0000080e+08
0.0000080e+08

M6.Mdesign

Similar to designVariableTemplate

P2

(dv7-dva)

<

-

dv 2B e,
dvliZodmin.

dVl6Ar .-,n\ Twist Vector
O VU=

R dv14-~~dv$aear

= dviwist

1 (dvedd)

™ dvs2E) [

13 gdvald

pdvsdi )

C1d (dvesi)
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User-Defined Design Variables

6R oR oP

- | aPl aPZ 6P‘ max W {'dv?-'?—zdv.‘?,l ‘ -
v, R eV, T o
V; MASSOUD Design Variables R P 0P
P User - Defined Design Variables oV, N, M
apl 6P2 aPi.maX < fdvlﬂl':—a:ivlﬂ
Nimax NV max ov, max | (dvi dvs) $55
e . (dvi )
P, =V,-V, (Chord) o
P, =(V,+V,)/2(Mid-Chord Location) =Y
P, =V, =V,
# this is input sd file for HMASSOUD
Pl P2 P # number of row == number dus within HMASSOUD
3 # b f 1 == final b d
V 1 0 5 O ﬂ{:zﬂ}EEEEI}E?ﬂBF nuzggrun:zwg UE
1T . 52 3 4
M6.usd d 1d 2d 3d
V, 00 1 ) ;) s
2 a a 1
Vp 1 05 0 n e e o1
vV, 0 0 1

jamshid.a.samareh@nasa.gov 18



Deform Grid

massoud M6.input

KHASS0UD IHPUT FILE

# runOption (98 analysis), (> @ sd user's dus ) (-1, sd using massoud's dvus)
-1

# core {8 incore solution){1 out of core solution)

5}

#f input parameterized file

F6 .gp

# design variable input file

M6 .Mdesign

# input sensitivity file {used for runOption > @
M6 .usd

# output file grid file

M6Hew. plt

# output tecplot file for viewing
M6Hew.plt

## file containing the design variables group
designUariableGroups
# user design files [
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