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ADVENTURE SYSTEM

1. Overview

ADVENTURE _iAgent is a unified agent program, which helps the user to
perform analyses in a way using the ADVENTURE system. ADVENTURE iAgent
has the following features.

1). All commands used in the ADVENTURE System can be inputted using the
Graphical User Interface (GUI).

2). Depending on analysis objectives, the user can create a plan and iAgent will navigate
the user step by step through the analysis (from creation of patch up to displaying
of analysis results).

3). iAgent can display the real-time operational conditions of each host of the cluster
computers.

4). iAgent is compatible with the ADVENTURE Solid solver and the
ADVENTURE_Thermal solver.

2. Operational Environment

iAgent program can operate in the following environments.
1). Operating system
UNIX, Linux
2). Compiler
Java (JDK 1.2 or higher or JRE 1.2 or higher)*
* |In accordance with Java characteristics, recompilation of iAgent
program for different OS is unnecessary. The JDK or JRE are necessary as the
operational environments.

3. Installation and Setup

After decompression of files from the t ar +gz archive, read the installation
instructions, which are provided in thefile “INSTALL” located in the top directory.

After installation of necessary files, setup the common files in accordance with
instructions given in Appendix 1.

Moreover, before you use the ADVENTURE iAgent, check whether the paths to
each module of ADVENTURE system are specified correctly. As minimum
requirements for setup of pathsin this version, the following commands should be made
executable:

« faceO Mesh (the ADVENTURE_BCtool module)

* makepch (the ADVENTURE_BCtool module)
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4. Interconnections between iAgent, User and
ADVENTURE System

The most of ADVENTURE system modules are controlled by commands, which
should be inputted from the command line. In this case, the user should have
knowledge not only about the flow of analyses, but also about the methods of using of
the commands.

iAgent creates a plan of analysis according to the objectives set by the user, recalls
the necessary system modules to make the analysis according to the calculation flow,
and displays the run-time information to the user. It is designed to decrease the
technical complexity and help the user to make the analysis flow smooth.

The interconnections between iAgent, the user, and the ADVENTURE system are
shown in Fig. 1.

User
A
e User'sobjectives (what kind * Creation of theanalysis
of analysis should be plan and operation guide
performed)
Salecti ; dsf * Results of execution of
. ection of commands for commands
execution 4
Agent
Execution of commands Results of execution
(files, logs)
ADVENTURE
System

Fig. 1. Interconnections between iAgent, User, and ADVENTURE System
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Services Supported by iAgent

The services supported by iAgent are listed below.

IAgent shows the analysis flow in accordance with the analysis selected.
IAgent provides the input interface for each of parameter required for
analysis.

iAgent executes the ADVENTURE modules according to the analysis flow.
IAgent displays the necessary operational flow for the AdvBCtool and
AdvVisual modules.

iAgent can terminate and restart the analysis at any stage.

iAgent provides information on operational status for every CPU (host) of
parallel-connected computers (CPU usage, memory usage).

The services, which are not supported by the current version of iAgent, are listed

below.

Termination and restart of calculations done by the solvers
Reconstruction of the analysis plan resulted by out-of-plan operations
Cancellation of operations

Self-restart of the previoudly terminated analysis

4.2. Graphical User Interface

After starting of the iAgent program, the window shown in Fig. 2 will appear on
the screen.

ADVEMTURE ifigent [=lE]x

Welcome to ADVEMTURE
iAgent.

v/ show this window in next time.

Start

Fig. 2.

If you press the “Start” button, the windows of iAgent’s initial display will

appear on the screen (Fig. 3).
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a). Menu window

b).

The Menu window is used to control the flow of analysis. The current type of
analysis is displayed on the bottom part of the window. Information about the
menu itemsis provided in Chapter 5 of the current Manual.

Message window
The Message window is used to display help information about the concrete
operational methods and currently executed commands.

c). Flow window

d).

The Flow window is used to display the current plan of operations. If the button
located next to the item is clicked, the outline of operation done by the item will be
displayed in the M essage window.

Cluster window

The Cluster window is used to display the run-time information on usage of host’s
resources by graphs.  The blue line shows the memory usage and the red line shows
the usage of CPU.
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4.3. Operational Order

The operations displayed in the Flow window require the results of previously
done operations. If some operations have been missing or done incompletely, the
massage shown in Fig. 4 will be displayed on the screen. In this case, check the
messages displayed in the Flow window and compl ete the necessary operations.

| i )=

Prereguisiies for this action is nof satisfred.
PMlease do noecessary actions and retry.

[ox]

Fig. 4

4.4. Prevention of Unnecessary Operations

The analysis plan includes all necessary operations, and if you try to perform
some operations, which are onto included in the analysis plan, iAgent will show you the
following message (Fig. 5). If this window appeared on the screen (the operation you
performed is not necessary) but the operation is necessary, the system will respond in
non-appropriate selection of analysistype. In this case, make anew Analysis Case and
select the analysis plan, which would satisfy you requirements. For more information
about the Analysis Case, refer to Chapter 5 of the current manual.

Ll m= ]

SOy
This action is out of plas In cwrent glan, this action i Bo1 necessary.
If vou wani to do this, creste new analyveis case,

[ox ]

Fig. 5

45. About User Control

In the current version of the program, the history of operations done by the user is
accumulated only for iAgent’sinner needs. The support for undo operations according
to the operation history will be provided in the future versions of the program.
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5. What is “Analysis Case”?

IAgent controls analysis operations as units named here the “Analysis Case”. In
general, sometimes it calls “Project”. The following items of the “Analysis Case” are
controlled:

* The type of analysis with the operational plan prepared for the current

analysis

*  Operations done by the user

e Setup values inputted by the user during operations

* The names of files, which are automatically created by each of the

ADVENTURE system module

iAgent has features of saving of the “Analysis Case” and, by reading the
previously saved data, the conditions of analysis (at the time of saving) can be restored.
The files are saved and read automatically by each of the ADVENTURE system module.
Using this feature, the user can easily stop and restart the analysis plan.

To save the “Analysis Case”, select the submenu “Save Analysis Case” of the
menu “File”. The window for file selection will appear on the screen. Choose the
directory name and the filename for saving of data.  If the filename is specified without
afile extension, thefile extension “. i ag” will be added to the filename automatically.

In this case, the files automatically created by each ADVENTURE module will be
stored in the subdirectory called “(filename). f i | es”, which will be created in the
same directory with the “filename. i ag”. For example, if the “Analysis Case” with
the name “anal ysi s. i ag” is stored in the directory “/ hone/ user/ dat a”, the
directory “homne/ user/ dat a/ anal ysi s.fil es” will be automatically created
and the files for each ADVENTURE module will be copied in this directory
automatically.

To read the “Anaysis Case”, select the submenu “Load Analysis Case’ from the
menu “File”, and specify the data filename (. i ag). The information on the analysis
plan and the setting parameters saved at the specified moment will be read and the
analysis can be restarted from that point.

If the analysis was saved once, you can save the analysis specifying the filename,
which is differ from the filename of saved analysis. To perform such operation, select
the submenu “ Save Analysis Case As’ from the menu “File” and specify the filename in
the dialog box.

Moreover, the file .iag has a format, which is generated by using the class
“wor ki ngMenory. Anal ysi sCase” supported by Java serialized structure. The
use of another languages is not considered.
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6. Stress Analysis

After starting of iAgent, a new “Analysis Case’ is prepared automatically taking
into account the user’s settings (the type of analysis). The setup for basic analysis
typesis explained in Appendix 1 of the current Manual.

The type of executing analysisis displayed in the lower part of the Main window.
If you need to start the analysis, which is different from the currently running analysis,
you should create anew “Analysis Case” and select the type of analysis.

The analysis flow will be explained on example of Stress analysis.

6.1. Confirmation of User’s Objectives

To start new analysis, select the submenu “Create New Analysis Case” in the
menu “File’. The iAgent will ask you whether it is necessary to save the current
analysis or not (see Fig 6). If you need to proceed with the current analysis or if you
need to save the current data, select the button “Yes’. Otherwise, select “No”.

= . arviid o il = I [

E Save current Analygisy

[T_ﬁj [ ne [Cancel

Fig. 6

To create new “Analysis Case”, iAgent will start to ask the user some questions to
navigate him through analysis. Go to the next analysis stage by clicking on the “Next”
button.

I 5 . lards =%
!i aftart
n Fellcawing windows, you enter snabysis type, usage of
cluster and element type. Then | will make analysis plan
dbout Analyiii Type for you

Srart by clicking "Mext” butmasn
dbout Analyiii Subtyse
dbout Cludkar U nge

Abcut Elamant Typa

E wad

Cancel Hoxl =

Fig. 7
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Fig. 8

At the beginning, select the type of analysis as it is shown in Fig. 8. Here, the
Solid Analysisis selected. Next, select the type of Solid analysis supported by iAgent
(seeFig. 9). Supported analyses arelisted in Fig. 9.

|] Funalnaia IpgciSeblpee) - Sebd Ay i

5 sram
Select Analysis Subtype For
Solid anabysis
Abour &nalysis Type

& Limear Elastic Analysis

[ About Analyem Zubtype ) Elastie Amalysis : Total Lagrasgs merhod
I Elastic Analysis  Upd ated Lagrange methad
| Alout Cluster Lisnge Elast-Plastic Analysix

T Elast-Plastic Analysis : Total Lagrange methad
1 Elast-Plastic Analysis @ Updated Lagrange meth...
O Thimal Spreas Analysis(Lisear Elasuic)

Abaut Element Type

E snd

| cancel || « Back [ ot

Fig. 9

Next, select the network nodes of cluster computer as it is shown in Fig. 10.
Here, the load balance is done by the way of dynamic load distribution (dynamic load
balancing).

10
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E end

Cancel | = Back | Mawr =

Fig. 10

Select the type of element that will be used for the finite element modd as it is
shown in Fig. 11 (the quadratic tetrahedral element is selected).

' oo 1 gpe =0 =

5 FEET

Gelect Element Type

Abaut Amalpiii Typa
Tetrahed ron

= Tetrshed ron - 2nd ardensd
Bead mesh Tile

Ahout Amnlyein SubtyEe
Ahout Cusser Usages
. about Blement Type

- end

Canel = Back HeEr =

Fig. 11

According to the made selections, the analysis plan will be created automatically
and the sequence of necessary operations will be shown in the Flow window (Fig. 12).
The analysis will proceed according to the created anaysis plan.

11



Fig. 12

ADVENTURE SYSTEM
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6.2. Creation of Mesh and Patch

iAgent creates mesh data from CAD data using the programs
ADVENTURE_TriPatch and ADVENTURE_TetMesh.

First, specify the CAD model. Select the submenu “Mesh” from the menu
“Select IGES File” of the Main window. The window shown in Fig. 13 will appear on
the screen.

E WGE Lisd - | ] | X
[Eet IGES files,

| add

| down

| oK | Cancel |

Fig. 13

Click on the “Add” button; the dialog for file selection will appear. Select the
name of the CAD model from the list as it is shown in Fig. 14 and click on the button
“OK”.

IGES List ||g @ E

Set |CES files.

jhome/yvodo/datafidgent/adventure_n -

remove

up

down

[ ¥
| oK H Cancel

Fig. 14

13
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To desdlect the CAD model, select the submenu “Mesh” from the menu “ Select

IGES File".

The previously selected CAD data will appear in thefilelist. Select the
modd’s filename and click on the button “Remove’.

You can add a new model by

clicking on the button “Add” and make operations described above.

Next, set the mesh density. Choose the submenu “Set Node Density” from the

menu “Mesh” asit isshown in Fig. 15.

E = || X
et node density
aze distance
2.5
Type | Range ntensity read file
Line 20.a 2.5
on Point
an Line
an Cylindear
Mo e
OK || Cancel |
Fig. 15

There are 3 types of settings of the node density: set by points, set by segment,
and set by cylinder. Selection of the necessary parameters is explained in the User’s

Manual supplied with the ADVENTURE_TetMesh module.

density can be also read from file.

The necessary node

At the next stage, the surface patch data will be prepared. To create the surface
patch, select the submenu “Make Surface Patch” of the menu “Mesh” and click “OK”

button (Fig. 16).

= | %

merge

Scart make surface panches and

[ ok |

Camcel |

Fig. 16

At the next stage, the mesh data will be prepared. Select the submenu “Make

Mesh” of the menu “Mesh”.

The window shown in Fig. 17 will appear on the screen.

The option “correct surface patch” is used to correct the surface patch before creation of

the mesh (this option is set to ON by default).

Click OK to start the creation of mesh.

14
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ADVENTURE SYSTEM

After creation of the mesh and patch data, it is necessary to set the material

properties and boundary conditions.

15
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6.3. Setup of Material Properties and Boundary
Conditions

To set the materia properties, select the submenu “Solid” from the menus “ Set

material Property” and “Analysis’. The dialog box of Fig. 18 will appear on the
screen.

; Al i | [ [
[SEE riater d propertied,
Young's Madulus
21004, 0]
Polsson's Ratlo
a4
Mass density
[ TE0.0
| Gravity on
oK | Cancel

Fig. 18

The data, which are not necessary for the current analysis will be shown by dim
gray color. To set the body force, check the option “Gravity on” in the bottom of the
menu dialog.

The next stage is a setup of boundary conditions. The boundary conditions will
be set using the module ADVENTURE_BCtool, which will be started by iAgent.
iAgent will guide you through the process.

First, select the submenu “Set Boundary Conditions’ form the menu “Analysis’.
The window shown in Fig. 19 will appear on the screen.

16
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t Boundary Condikion “g@ E

set boundary condition.If you set at first time, you must
select "Create surface group”

If you want anly meodify previous boundary candition you
had set, select "Maodify Previous Boundary condition anly.”

® Create surface group for BCtool

Input maximum contained angle between adjacent
syrfaces. This is the criterion for identifing a surface

group.
180 4 |2.0 =900
Mrevinus ndary condition only.
/‘
a ‘ 0K || Cancel
b Fig. 19

BC tool will divide the mesh surface by a number of groups, and the boundary
conditions can be set for these groups. The mesh data are grouped using the angle
parameter between adjacent surfaces as a criterion (see the User’s Manua for
ADVENTURE_BCtool for details). Fig. 19 (a) shows the input dialog for the input of
adjacent angle parameter and the arrow (b) shows the angle between the adjacent
surfaces.

Input the necessary parameter and click the “OK” button. The mesh will be
grouped automatically, and the ADVENTURE_BCtool module will be started (Fig. 20).

17
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Fig. 20

At this point, the Flow window will be changed automatically to display the
operation steps necessary for BCtool (Fig. 20). Refer to messages displayed in the
Message window to proceed. Explanations about the usage of BCtool are provided in
the ADVENTURE_BCtool User’'s Manual.

After setting of the boundary conditions, exit from BCtool. The boundary
conditions will be automatically saved and checked by iAgent (to save the boundary
conditions by user is unnecessary).

The operation of setting of the boundary conditions and material properties will be
finished after saving of the data into the entire-type input data file. To save the data,
select the submenu “ Convert to Input File’ of the menu “Analysis’.

R Bl

Make an input file for solver.

| oK || Cancel

Fig. 21
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6.4. Execution of Analysis Solver

Prior to execution of the analysis solver, it is necessary to select the parameters for
output results, the names of network hosts, which will be used by solver for parallel
calculations, and the incremental steps, which will be applied in case of non-linear
analyses.

To set the output parameters, select the submenu “Solid”, the submenu “Set
Display Item” of the menu “Anaysis’. The window shown in Fig. 22 will appear on
the screen.

cl Hax by ==
gleck i pow wanl 1a didplay efber analydis
v D% placs ment + BeactionFarce
Equivabearioress | HadalEguivalaniSiress
iy uivabearsine s s@ntegraliaaPein I ORITEEE
v Hadalitiegs [ Birega@nteg ralionPaind
S1rain [ Hadalstrain
S1ralnd®ntey rationPaint IcSiral
Hod i r ich i n i T
1 1 1alEqu ]
I i i I (L]
il fald ST i T i
1 la Slal EANS 1 i
K Cancal
Fig. 22

The items possible for output in the current analysis are displayed by black font.

Click on the checkboxes next to the items, which will be printed out after analysis. If
the checkbox is checked, the item will be printed out.

To set the usage of network nodes (only in case of parallel computing), select the
submenu “ Set Cluster Usage” of the menu “Anaysis’. The window shown in Fig. 23
will appear on the screen.

|'l " - ==
Fet tluster mBthines uasge
Clustier list{parent) Machime list
AL heat
add{parant)
deliparent)
Cluster lisvichild) - available in HL
of £ 1
T addichibd)
dalichild)
i Caneal
Fig. 23
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Here, the Parent and the Child nodes should be specified for the case of dynamic
load distribution, and only the Parent node should be specified for the static load
distribution. Refer tothe ADVENTURE_Solid User’s Manual for details.

In case of non-linear analysis, the incremental step should be set. To set the
incremental step, select the submenu “Solid” of the submenu “Set Incremental Step” of
the menu “Analysis’.  Thewindow shown in Fig. 24 will appear on the screen.

T o=
et incremental steps
& af 'l!l'l'll_: Laad CigplesE :Endg rnltr:lnlrr_\- il & .I.'I_JEP_IJ! il I M
1 [~ ] =] rl v} = na
2 0.2 0.0 0D 1 11 (e N
“ 2R =F) 0.0 [F N =) ] na
Add
R i ve
B EF
1.0 P - —
.9
.&
a7
0. B
0.5
0.4
0.3
.=
.1
o 1 2 L] 4 5 [ T
Ingrementalitep
DK Cancel

Fig. 24

The values of the incremental steps will be shown in the upper part of the window,
and its graphical interpretation will be shown in the lower part of the window. The
graph shows the multiplication factor for:

* Red:Load

* Yédlow : Displacement

» Green: Body force
The BC is corresponded to the boundary conditions and the BF is corresponded to the
body force.

To add new steps, click on the “Add” button. The window shown in Fig. 25 will
appear on the screen.

20
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Fig. 25

In this window,

*  The number of stepsto be added

»  Themultiplication factor for load

*  Themultiplication factor for displacement

»  Themultiplication factor for body force

* Theinterval for intermediate output

*  The number of the last step after which the output will be done

The input example is shown in Figs. 24 and 25. The value set by BCtool is
assumed to be 1 and the multiplication factor shows the part of unity to be added at one
step.  Note that the total value of multiplication factor for one step should be less than
1. Here, itisfor control of load only.

Note that “# of steps’ is not the step number, but the number of steps added by the
current setup. For example, if you need to add 500 steps, specify 500 for the “# of
steps’.  If the real number is inputted, the decima numbers will be cut off and only
integer numbers will be stored.

You can change the order of steps using the “UP” and “DOWN?” buttons and,
using the button “Remove”, you can del ete the sel ected step.

After finishing the above-described procedures, the analysis by solver can be
started. To start the solver, select the submenu “Start Analysis’ of the menu
“Analysis’. The window shown in Fig. 26 will appear on the screen. The options,
which can be used with the solver, can be set in thiswindow. If no options have been
specialy specified, default solver options will be used.

21
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The number of Subdomains, which will be treated by 1 CPU can be set in the tab
menu “Domain Decompose” (Fig. 26) using 2 methods.
*  The number of elements in one Subdomain (click on the radio button “Input
“ of elements/subdomain™)

e The number of Subdomains (click on the radio button “Input # of
subdomaing/part”)

E Hun Analy=is = -D X

um analydis.
puw can set opticns For salver. Check items to enable and set valuwe if you
eed. I items are not checked, salver uses default val ues.

DomainDecompose - Elament |Solver | Fila 1/0

Yiou can input demain decompose option. Select whar parameter you
wart to et and input value

o input # of sulbd omainsfpart
w Input # of elements fsubdomain

(&) # af elements

(B) # of parent machines

(C) # af subdomains in a parent machine
() # af elements in a subdamaln

354 (A}
2 (B x L)

5 (o)
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The options related to elements can be set in the tab menu “Elements’ (Fig. 27).

The following 2 options cannot be used together at once. To apply these options, click
on the corresponded checkboxes.

» Selective integration (volumetric strain, shear strain) (it can be set only for
linear hexahedral elements)

5 point integration (it can be set only for quadratic tetrahedral €lements)

1 .
e | Hun fnalys=
—

—ox
Fun analysis.

Y@ can set aprliens Fer salver, Check items to enable and ser val ue if you
mesd. I iterms are not checked, salver uses default valuess.

DomainDecompose | Element [Solver | Fila 170

Selactive Int

mgratiar 15 Point Integratiomn
SN L

ST

|' s1an '__ Cancel |

Fig. 27
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The solver-related options can be set in the tab menu “Solver”.  To apply these
options, click on the corresponded checkboxes.

* Thesolver type

* Thetolerance for CG method

e The maximum number of loops for CG iterations

* Theoption for saving of the K-matrix

*  The parameter for Neumann-Neumann preconditioning (only for BDD solver)

* The tolerance for iterations (Newton Tolerance) (applied only for non-linear

anal yses)
* The maximum number of iterative loops (applied only for non-linear
analyses)
E Hun fnalyse .- n ®

Fun analysis.
Y@ can set aprliens Fer salver, Check items to enable and ser val ue if you
mesd. I iterms are not checked, salver uses default valuess.

DomainDecompose Element |Solver | File 170

W Solver type [ CG Talerance
G SOlwer
" HDDM Solver i
0 BDD Salwer
[ Max CC Loop count | Hat Keep K-Matrix
1
|
Regr. Parameter [ Newion Tolerance

[[] Max Mewton Loop

|' s1an '__ Cancel |

Fig. 28
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The options related to input/output can be set in the tab menu “File 1/0” (Fig. 29).
To apply these options, click on the corresponded checkboxes.

 Thepardlel dataprocessing (Paralel Filel/O)
*  The maximum memory size used by one process (Max Memory Size)

=| Bl X
Fun analysis.

Yol can set oplions For salver. Check items to enable and ser val ue if you
need. I items are not checked, salver uses default val ues.

DomainDecompose  Elament | Solver | File 170 |
[Z1 Parallel File 1/0 7] Max Memory 5ize

[ stan  Cancel

Fig. 29

When the setup of all necessary options is finished, click on the “Start” button.
The solver will analyze the problem after making the necessary domain decomposition.
The window shown in Fig. 30 will be displayed.

| Analyze ||§ @ E

Meow analyzing...
Flease wait...

Fig. 30

In the current version of iAgent, the button “Cancel” does not support the
function of solver termination (it will be supported in the future version of iAgent).

25



ADVENTURE SYSTEM

6.5. Displaying of Analysis Results

The results of analysis can be visualized using the module ADVENTURE_Visual.
To display the results, select the submenu “View Result” of the menu “Analysis’. The
window shown in Fig. 31 will appear on the screen.

= b 1 i i
Cisplay redults
Yaou can select what you want to wiew from select box bel o
0.0
o li{Lasze)
STepE
Step ws Increment Fractions
elected step - | LAs11) -
(a]4 Cancel

Fig. 31

Since, the linear analysis was selected here, ignore the scale of the graph and click
“OK” button. The module AdvVisual will be started automatically (Fig. 34).

In case of non-linear analysis, the window shown in Fig. 32 will appear on the
screen.  The graph shows the interval steps, which have been applied during analysis.
The horizontal axis corresponds to the step numbers. The step number, which results
should be visualized, can be selected using the menu “ Selected step” at the lower part of
the window. Asitisshown in Fig. 33, the selected step, in this case it is step No.3, is
shown by the vertical blueline.

After selection of the step for visualization, click the “OK” button that will start
the AdvVisual module (Fig. 34).
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Fig. 33

27



ADVENTURE SYSTEM

Fig. 34

After start-up of the AdvVisua module, the Flow window will be changed to
display AdvVisua (as it was done for AdvBCtool). You can use the navigation
messages provided in the Message window to display the visualized results.
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7. Thermal Analysis

7.1. Confirmation of User’s Objectives

To start new analysis, select the submenu “Create New Analysis Case” in the
menu “File’. The iAgent will ask you whether it is necessary to save the current
analysis or not (see Fig 35). If you need to proceed with the current analysis or if you
need to save the current data, select the button “Yes’. Otherwise, select “No”.

cieyeal Spalysis | [= it

E Save curirent Analysis?

yes | no || Cancel

Fig. 35

To create new “Analysis Case’, iAgent will start to ask the user some questions to
navigate him through analysis. The window shown in Fig. 36 will appear on the
screen.  Go to the next analysis stage by clicking on the “Next” button.

'l.ll-. =| |0 =

sEmrt
E In foliowing windows, wou sncer snelyeis type, usmge af
cluster and slement type. Then | will meks analysis plan

hlput Analysis Type far yau
Arart by clicking “hesr™ burron

Abpur &nalysis Sulbtype

Abkaur Cluster UsBge

Abaut Elemaent Type

E s

Cancel Hexl =

Fig. 36
At the beginning, select the type of analysis as it is shown in Fig. 37. Select the

option “Therma Analysis’. Two kinds of thermal analyses can be performed: the
steady-state analyses, and the transient analyses (Fig. 38).
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Fig. 37

Fig. 38

30



ADVENTURE SYSTEM

Next, select the network nodes of cluster computer as it is shown in Fig. 39.
Here, the load balance is done by the way of dynamic load distribution (dynamic load

balancing).
] 1 Igai ~ |00 =
5 kAt
Selest Pasallel Andalyii Type
S TR Simgle Frocessor
DA W " Mulltl Processors{siatic load balancing)
® Mulil Processarsidynamic load balancing)
E Abaut Cluiter Uisge
About Clement Type
E i
cancal || = Rack Maxt =

Fig. 39

Select the type of element that will be used for the finite element moddl asit is
shown in Fig. 40 (the quadratic tetrahedral element is selected).

| [ [ ]
5 FEBFT
Gelecr Element Type
Abaut Aralpiii Typa
Tetrahed ron
About Anslysis Subtree = Telrahed ron - 2nd asdersd
Bead mesh Tile
Ahout Dwusser Usage
E] Bbout Element Type
B &
Camcel = Back MKt =

Fig. 40

According to the made selections, the analysis plan will be created automatically
and the sequence of necessary operations will be shown in the Flow window (Fig. 41).
The analysis will proceed according to the created analysis plan.
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7.2. Creation of Patch and Mesh

iAgent creates mesh data from CAD data using the programs
ADVENTURE_TriPatch and ADVENTURE_TetMesh.

First, specify the CAD model. Select the submenu “Mesh” from the menu
“Select IGES File” of the Main window. The window shown in Fig. 42 will appear on

the screen.
[ e [ |5
Fer 1OEE Flles
add
LEail=41
up
il @
DE Cancal

Fig. 42

Click on the “Add” button; the dialog for file selection will appear. Select the

name of the CAD model from the list as it is shown in Fig. 43 and click on the button
“OK”.

I IS Lial o
Eer IGES Tiles
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I BT O
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il wm

1] | K|
(]9 Cancal
Fig. 43

To deselect the CAD model, select the submenu “Mesh” from the menu “ Select
IGES File’. The previously selected CAD data will appear in thefilelist. Select the
model’s filename and click on the button “Remove’. You can add a new model by
clicking on the button “Add” and make operations described above.

Next, set the mesh density. Choose the submenu “Set Node Density” from the
menu “Mesh” asit isshown in Fig. 44.
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Fig. 44

There are 3 types of settings of the node density: set by points, set by segment,
and set by cylinder. Selection of the necessary parameters is explained in the User’s
Manual supplied with the ADVENTURE_TetMesh module. The necessary node
density can be also read from file.

At the next stage, the mesh data will be prepared. Select the submenu “Make
Surface Patch” of the menu “Mesh”.  The window shown in Fig. 45 will appear on the
screen.  Click “OK” to start the creation of surface patch.

I Hakn S | [ |
Stk make duface patchas and
mErgE

0K Cancel
Fig. 45

Select the submenu “Make Mesh” of the menu “Mesh”.  The window shown in
Fig. 46 will appear on the screen. The option “correct surface patch” is used to correct
the surface patch before creation of the mesh (this option is set to ON by default).
Click “OK” to start the creation of mesh.

After creation of the mesh and patch data, it is necessary to set the material
properties and boundary conditions.

'"I rraling o | o |

St rmaih genaratian

« correct surface patch
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7.3. Setup of Material Properties and Boundary
Conditions

To set the material properties, select the submenu “Thermal” from the menus “ Set
material Property” and “Analysis’. The dialog box of Fig.47 will appear on the
screen. The data, which are not necessary for the current analysis will be shown by
dim gray color.

='|.'..-|,.-, i __n}l:

et material properies.
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Fig. 47

The next stage is a setup of boundary conditions. The boundary conditions will
be set using the module ADVENTURE_BCtool, which will be started by iAgent.
iAgent will guide you through the process.

First, select the submenu “Set Boundary Conditions’ form the menu “Analysis’.
The window shown in Fig. 48 will appear on the screen.

'- cumkiary Candilia =0 x
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/ [ ok Cancel
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BC tool will divide the mesh surface by a number of groups, and the boundary
conditions can be set for these groups. The mesh data are grouped using the angle
parameter between adjacent surfaces as a criterion (see the User’s Manua for
ADVENTURE_BCtool for details). Fig. 48 (a) shows the input dialog for the input of
adjacent angle parameter and the arrow (b) shows the angle between the adjacent
surfaces.

Input the necessary parameter and click the “OK” button. The mesh will be
grouped automatically, and the ADVENTURE_BCtool module will be started (Fig. 49).
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Fig. 49

At this point, the Flow window will be changed automatically to display the
operation steps necessary for BCtool. Refer to messages displayed in the Message
window to proceed. Explanations about the usage of BCtool are provided in the
ADVENTURE_BCtool User’s Manual.

In case of heat conduction analysis, the boundary conditions can be set using a
specia window provided by the BCtool module. The input values later will be
automatically converted to the values necessary for the heat conduction analysis. The
following conversion is done:

*  The X-displacement is converted to temperature

* Theload is converted to the heat flux
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Heat convection and heat radiation are not supported by the current version of the
program.

After setting of the boundary conditions, exit from BCtool. The boundary
conditions will be automatically saved and checked by iAgent (to save the boundary
conditions by user is unnecessary).

The operation of setting of the boundary conditions and material properties will be
finished after saving of the data into the entire-type input data file. To save the data,
select the submenu “Convert to Input File” of the menu “Analysis’. The message
shown in Fig. 50 will appear on the screen.

] | =B =

siak e am input file far salver

oK Cancel

Fig. 50
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7.4. Execution of Analysis Solver

To set the usage of network nodes (only in case of parallel computing), select the
submenu “ Set Cluster Usage” of the menu “Anaysis’. The window shown in Fig. 51
will appear on the screen.  The options, which can be used with the solver, can be set
in thiswindow. If no options have been specially specified, default solver options will
be used.

|I W g =1
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Fig. 51
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The number of Subdomains, which will be treated by 1 CPU can be set in the tab
menu “Domain Decompose” (Fig. 52) using 2 methods.

The number of elements in one Subdomain (click on the radio button “Input

“ of elements/subdomain™)
The number of Subdomains (click on the radio button “Input # of

subdomaing/part”)
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Fig. 52
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The options related to elements can be set in the tab menu “Elements’ (Fig. 53).
To apply the option, click on the corresponded checkbox.
* 5 pointintegration (it can be set only for quadratic tetrahedral €lements)

um analyuin
o CAN $E0 oETinns Tor salver. Check itesns to enable and ser value iF you
eed. if items are not checked, solver uses defaulc yvalues,

‘DomainDecompose Element Solver Transieat |File 1O

[ % Point Iniegration

Start Cancel

Fig. 53
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The solver-related options can be set in the tab menu “Solver”.  To apply these
options, click on the corresponded checkboxes.

* Thetolerance for CG method

*  The maximum number of loops for CG iterations

yn analysis

Wou can set options far scdwer, Check items 5o enable and st value if youw
nead 7 imerms are nat cheeked, salver uses default values.

DomainDecompose | Element |Solver Transient | File 1/0]

C6 Tolerance [ Max CG Loop cownt

| Start Cancai

Fig. 54
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The options related to transient analyses can be set in the tab menu “Transient”

(Fig. 55).

To apply these options, click on the corresponded checkboxes.

The time integration according to the Crank-Nicolson method
(Crank-Nicolson Int.)

The maximum number of iterations for time integration (Max Time Step
Count)

The interval for step output. (Time Step Output Interval)

Theinterval of time step (Time Step Width [sec])

Initial temperature for all nodes (Initial Temperature)

L
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Srare || Cancel

Fig. 55
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The options related to input/output can be set in the tab menu “File 1/0” (Fig. 56).
To apply these options, click on the corresponded checkboxes.

. The parallel data processing (Paralel File1/O)
. The maximum memory size used by one process (Max Memory Size)

B | Fran Aaady o
fun amalysis

fou can set gpoens for sehver. Check rtems to enable and set value of you
eed, IF inems are nat checked | salver uses default walues

DomainDecompose | Element Solver Transient File /0
[ Parallel File 1/ Max Memory Sire

| Start || Cancal

Fig. 56

When the setup of all necessary options is finished, click on the “Start” button.

The solver will analyze the problem after making the necessary domain decomposition.
The window shown in Fig. 57 will be displayed.

Analyze “g @ E

Mow analyzing...
Flease wait. ..

Fig. 57

In the current version of iAgent, the button “Cancel” does not support the
function of solver termination (it will be supported in the future version of iAgent).
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7.5. Displaying of Analysis Results

The results of analysis can be visualized using the module ADVENTURE_Visual.
To display the results, select the submenu “View Result” of the menu “Analysis’. The
window shown in Fig. 58 will appear on the screen.
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Fig. 58

Since, the linear analysis was selected here, ignore the scale of the graph and click
“OK” button. The module AdvVisual will be started automatically (Fig. 61).

In case of non-linear analysis, the window shown in Fig. 59 will appear on the
screen.  The graph shows the interval steps, which have been applied during analysis.
The horizontal axis corresponds to the step numbers. The step number, which results
should be visualized, can be selected using the menu “ Selected step” at the lower part of
the window. Asit isshown in Fig. 60, the selected step, in this case it is step No.6, is
shown by the vertical blue line.

After selection of the step for visualization, click the “OK” button that will start
the AdvVisual module (Fig. 61).
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Fig. 61
After start-up of the AdvVisua module, the Flow window will be changed to

display AdvVisua (as it was done for AdvBCtool). You can use the navigation
messages provided in the Message window to display the visualized results.
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8. Thermal Stress Analysis

The results of therma analysis can be used as an input for the thermal stress
analysis. To use this function, the thermal analysis should be done before the thermal
stress analysis.

8.1. Confirmation of User’s Objectives

To start new analysis, select the submenu “Create New Analysis Case” in the
menu “File’. The iAgent will ask you whether it is necessary to save the current
analysis or not (see Fig 62). If you need to proceed with the current analysis or if you
need to save the current data, select the button “Yes’. Otherwise, select “No”.

!.-...u-l'...l_.. _EK

E Save cuirent Analyzis?

YRS -_ nia ] .E-lm:el |

Fig. 62

To create new “Analysis Case”, iAgent will start to ask the user some questions to
navigate him through analysis. The window shown in Fig. 63 will appear on the
screen.  Go to the next analysis stage by clicking on the “Next” button.
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At the beginning, select the type of analysis as it is shown in Fig. 64 (the option
“Solid Analysis’ is selected).
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Select the option “Thermal Stress Analysis (linear elastic)” as it is shown in

Fig. 65.
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Fig. 65

Next, select the network nodes of cluster computer as it is shown in Fig. 66.
Here, the load balance is done by the way of dynamic load distribution (dynamic load
balancing).
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Fig. 66

Select the type of element that will be used for the finite element model as it is
shown in Fig. 67. For the thermal stress analysis, it is necessary to use the mesh that
was used for the thermal analysis. This mesh data should be read from file prepared at
the step of thermal analysis.  Select the option “Read mesh file”.
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Fig. 67
According to the made selections, the analysis plan will be created automatically

and the sequence of necessary operations will be shown in the Flow window (Fig. 68).
The analysis will proceed according to the created analysis plan.
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8.2. Reading of Mesh Data File

As it was mentioned, the thermal stress analysis uses the mesh data that was used
for the thermal analysis. This mesh data should be read from file prepared at the step
of thermal analysis.

Select the submenu “Load Mesh” of the menu “Mesh”.  The window shown in

Fig. 69 will appear on the screen. Select the file to be read and click the button
“Open”.
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Fig. 69
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8.3. Setup of Material Properties and Boundary
Conditions

To set the materia properties, select the submenu “Solid” from the menus “ Set
material Property” and “Analysis’. The dialog box of Fig. 70 will appear on the
screen. The data, which are not necessary for the current analysis will be shown by
dim gray color. To set the body force, check the option “Gravity on” in the bottom of
the menu dialog.
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Fig. 70

At the next step, the temperature distribution, which was obtained from the
thermal analysis, should beread. To read the temperature distribution from file, select
the submenu “Load Temperature Condition” form the menu “Analysis’. The window
shown in Fig. 71 will appear on the screen.

I... w2 ralbare Coudil s P o [
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Fig. 71
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To read the temperature data from file, it is necessary to set the input and output
files used for the thermal analysis. Input the filename directly or find the necessary
file by using the button “find” of the window. If the model was decomposed into
several domains (for example, advhddm_in_0.adv ~ advhddm_in_6.adv), select onefile
(any) from thefilelist of the decomposed model.

If you used iAgent to perform the therma analysis, and the “Analysis Case” is
named /hone/user/data/thermal.iag , set the mode filename as
/ home/ user/data/thernal . fil es/ nodel /advhddm i n_0. adv
and the output resultsfile as
/ home/ user/data/thernal .fil es/result/advhddm out 0. adv

The next step is to set the boundary conditions. The boundary conditions will be
set using the module ADVENTURE_BCtool, which will be started by iAgent. iAgent
will guide you through the process.

First, select the submenu “Set Boundary Conditions’ form the menu “Analysis’.
The window shown in Fig. 72 will appear on the screen.
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BC tool will divide the mesh surface by a number of groups, and the boundary
conditions can be set for these groups. The mesh data are grouped using the angle
parameter between adjacent surfaces as a criterion (see the User's Manua for
ADVENTURE_BCtool for details). Fig. 72 (a) shows the input dialog for the input of
adjacent angle parameter and the arrow (b) shows the angle between the adjacent
surfaces.

Input the necessary parameter and click the “OK” button. The mesh will be
grouped automatically, and the ADVENTURE_BCtool module will be started (Fig. 73).

53



ADVENTURE SYSTEM

Fig. 73

At this point, the Flow window will be changed automatically to display the
operation steps necessary for BCtool. Refer to messages displayed in the Message
window to proceed. Explanations about the usage of BCtool are provided in the
ADVENTURE_BCtool User’s Manual.

After setting of the boundary conditions, exit from BCtool. The boundary
conditions will be automatically saved and checked by iAgent (to save the boundary
conditions by user is unnecessary).

The operation of setting of the boundary conditions and material properties will be
finished after saving of the data into the entire-type input data file. To save the data,
select the submenu “Convert to Input File” of the menu “Analysis’. The message
shown in Fig. 74 will appear on the screen.

Mak e 4 ingut file Tor selver

0K Camge|

Fig. 74
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8.4. Execution of Analysis Solver

Prior to execution of the analysis solver, it is necessary to select the parameters for
output results, the names of network hosts, which will be used by solver for parallel
calculations, and the incremental steps, which will be applied in case of non-linear
analyses.

To set the output parameters, select the submenu “Solid”, the submenu “Set
Display Item” of the menu “Anaysis’. The window shown in Fig. 75 will appear on
the screen.
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Fig. 75

The items possible for output in the current analysis are displayed by black font.
Click on the checkboxes next to the items, which will be printed out after analysis. If
the checkbox is checked, the item will be printed out.

To set the usage of network nodes (only in case of parallel computing), select the
submenu “ Set Cluster Usage” of the menu “Anaysis’. The window shown in Fig. 76
will appear on the screen.
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~ debchidy |

oK Cancel|

Fig. 76
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Here, the Parent and the Child nodes should be specified for the case of dynamic
load distribution, and only the Parent node should be specified for the case of static
load distribution. Refer to the ADVENTURE_Solid User’s Manual for details.

To start the solver, select the submenu “Start Analysis’ of the menu “Analysis’.
The window shown in Fig. 77 will appear on the screen. The options, which can be
used with the solver, can be set in this window. If no options have been specially
specified, default solver options will be used.

The number of Subdomains, which will be treated by 1 CPU can be set in the tab
menu “Domain Decompose” (Fig. 77) using 2 methods.
e The number of elements in one Subdomain (click on the radio button “Input
“ of elements/subdomain”)
e The number of Subdomains (click on the radio button “Input # of
subdomaing/part”™)

B Fun Anakgai [l

Fun =malyzis.
Wou can set options for solver. Check iterms to enable and set value if you
Feed. IF items are not checked, salver uded default valiues,

| DomainDecompose Element Solver Fila 1;0

You ca input domain decompose aption. Select what parsmeter you
want to set and input value.

Inpuit # of subdomains fpart
® Input # of alements/subdomain

(i) & of elements

@) # of parent machines

[Ch & of subdamaing in a parant maching
Oy # of elements in asubdomain

S34 (i)
2{Bix i)

= |08 =

Start Cancal

Fig. 77
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The options related to elements can be set in the tab menu “Elements” (Fig. 78)

The following 2 options cannot be used together at once. To apply these options, click
on the corresponded checkboxes.

» Selective integration (volumetric strain, shear strain) (it can be set only for
linear hexahedral elements)

5 point integration (it can be set only for quadratic tetrahedral €lements)

E Hun fnalysgs= .- n ®
Funm an alysis.

Yol can set oplions For salver. Check items to enable and ser val ue if you
need. I items are not checked, salver uses default val ues.

mwmr Element [Solver | File 1/0 |

Select g

ati@r 5 Foint Integratiomn
Yol me

SFIRET

|- start | Cancel |

Fig. 78
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The solver-related options can be set in the tab menu “Solver” (Fig.79). To
apply these options, click on the corresponded checkboxes.

* Thesolver type

* Thetolerance for CG method

*  The maximum number of loops for CG iterations

* Theoption for saving of the K-matrix

*  The parameter for Neumann-Neumann preconditioning (only for BDD solver)

* The tolerance for iterations (Newton Tolerance) (applied only for non-linear

analyses)
e The maximum number of iterative loops (applied only for non-linear
anal yses)
E Hun fnalysgs= .- n ®

Fun analysis.

Yol can set oplions For salver. Check items to enable and ser val ue if you
need. I items are not checked, salver uses default val ues.

DomainDecompose  Element |Solver | File 1/0

¥ Salver iype [1CG Talerance
i SO lwar
" HDDM Solver i
0 BDD Salwer
[ Max CG Loop count | Nol Keap K-Matrnix
|
|
Regr. Parametes [ Newion Tolerance

[ Max Hewtan Loop

|. S1an .__ Cancel |

Fig. 79
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The options related to input/output can be set in the tab menu “File 1/0” (Fig. 80).
To apply these options, click on the corresponded checkboxes.

 Thepardlel dataprocessing (Paralel Filel/O)
The maximum memory size used by one process (Max Memory Size)

| = | El X
Fun analysis.

Y@ can set aprliens Fer salver, Check items to enable and ser val ue if you
mesd. I iterms are not checked, salver uses default valuess.

DomainDecompose  Element | Solver | Fila 170

[ Parallzl File 150 [ Max Memory Size

[ stan  Cancel

Fig. 80

When the setup of all necessary options is finished, click on the “Start” button

The solver will analyze the problem after making the necessary domain decompositi on:
The window shown in Fig. 81 will be displayed.

= Funaly s - X

Foorw AmaElyzing. .
Please wait.. .

| cancal

Fig. 81

In the current version of iAgent, the button “Cancel” does not support the
function of solver termination (it will be supported in the future version of iAgent).
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8.5. Displaying of Analysis Results

The results of analysis can be visualized using the module ADVENTURE_Visual.

To display the results, select the submenu “View Result” of the menu “Anaysis’.

window shown in Fig. 82 will appear on the screen.

=8x]

Display results.

0.0

¥You can select what you want ta view fram select box below.

1(Last)

ateps
Step vws Increment Fractions

Selected step : | Last{l)

oK

Cancel

Fig. 82

The

Since, the linear analysis was selected here, ignore the scale of the graph and click

“OK” button. The module AdvVisual will be started automatically (Fig. 83).
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Fig. 83

After start-up of the AdvVisua module, the Flow window will be changed to
display AdvVisua (as it was done for AdvBCtool). You can use the navigation
messages provided in the Message window to display the visualized results.
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Appendix 1. Format of Setup File
Al.1l. Common Setup File

The common setup file is a file, which includes the common settings for iAgent
shared for al users. In this version of iAgent, the common setup file should be
changed using any available text editor. Thefilenameis:

${the directory where iAgen tisinstalled}bi n/ i Agent /i Agent . conf

The file contents are shown below.

i Agent = ${thedirectory whereiAgentisinstalled}bi n/ i Agent

*Def aul t Anal ysi s (Default type of analysis)
*Def aul t Paral | el (Default method of cluster usage)
*Def aul t Mesh = (Default method for creation of analysis model)

MPI . npi run = (Full path to the MPI executablefile)

Tri Pat ch. Pat chGener at or = (Full pathto ADVENTURE_TriPatch)

Tet Mesh. Pat chCorrect or = (Full pathtotheadvt nesh8p program)

Tet Mesh. MeshGener at or = (Full path to the advt mesh8mprogram)

BCt ool . SurfaceG oup = (Full pathtothenmsh2pcg program)

BCt ool . BCt ool = (Full path to thebcGUI program)

BCt ool . MakeFEM nput = (Full path to the makef emprogram)

BCt ool . Regi on = (Full path to the nsh2pcmprogram)

Met i s. Donmai nDeconposer = (Full pathtotheadvent ure_met i s domain decomposer)
Met i s. Domai nDeconposer . si ngl eAnal ysi s = (Filenameof advent ure_neti s)
Sol i d. Sol ver = (Full pathtoadvsoi | d)

Sol i d. Sol ver. si ngl eAnal ysi s = (Thefilename of advsol i d)

Ther mal . Converter = (Full pathtotheso2t h converter)

Ther mal . Sol ver = (Full pathtotheadvt her mal solver)

Tool . Resul t Merger = (Full path to the hddmmr g program)

Vi sual . Server (Full pathtotheadvvi s_ser ver program)
Visual . dient (Full pathtotheadvvi s program)
VRMLVi ewer = (Full pathtothe VRML viewer program)

*| ocal host = (The address of host for the iAgent module startup)
*cl usterList = (Thefilewith cluster hostnames' list)

nPart . Sol i d. si ngl eAnal ysi s = (The number of decomposed domains for the Single CPU
version)
(The number of decomposed domains for the Static load
distribution version)
nPart. Sol i d. dynam cParal | el = (The number of decomposed domains for the Dynamic
load distribution version)

nPart. Solid.staticParall el

The other rows should not be changed (they are omitted here)

* Do not change items, which are not listed here.
** |f the line is started with “#” mark, the information will be ignored (will be treated as
comments).
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Thisversion of iAgent supports the following types of analyses.

Types of analyses.

e Solid.LinearElastic ( Linear elastic analysis/ a-1)

e Solid. ElasticTotal Lagrange (Elastic analysis with large
displacement and infinitesimal strain/
a2)

e Solid. Elasti cUpdat edLagr ange (Elastic analysis with large displacement
and large strain / a3)

e Solid.Plastic (Elastic-plastic analysis/ a-4)

e Solid. PlasticTotal Lagrange (Elastic-plastic analysis with large
displacement and infinitesimal strain/
ab)

e Solid. PlasticUpdat edLagrange (Elastic-plastic anaysiswith large

displacement and large strain / a6)

e Solid.LinearElasticThermal (Linearthermal stressanalysis/ a7)

« Thermal . Li near (Linear thermal analysis/ a-8)

e Thermal . Nonl i near (Non-linear thermal analysis/ a9)

Methods of job distributions between CPUs:

« SingleAnal ysis (Anaysisusingasingle CPU/c-1)

e StaticParallel (Anaysisusingparalel staticload distribution/ c-2)

« Dynam cParal | el (Anaysisusing paralel dynamic load distribution/ c-3)

Methods for model creations

« Tetra (Linear tetrahedral element / m-1)

« Tetra20 (Quadratic tetrahedral element / m-2)
e ReadMeshFil e (Reading of mesh datafrom file/ m-3)

However, there are limitations imposed on using of the analysis model types in
some combinations of the analyses (the analysis model cannot be created). Possible
combinations of analyses are presented in Tablel (the rows and columns are
corresponded to the numbers given in the parentheses of listed items).

Table 1

c-1 c-2 c-3 m-1 m-2 m-3
al OK OK OK OK OK OK
a2 OK OK OK OK OK OK
a3 OK OK OK OK OK OK
ad OK OK OK OK OK OK
ab OK OK OK OK OK OK
a6 OK OK OK OK OK OK
a7 OK OK OK Not supported | Not supported OK
a8 OK OK OK OK OK OK
a9 OK OK OK OK OK OK
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Al.2. User Setup File

The user setup file is used to save default settings for each user (for example,
default type of analysis). It has the same format with the common setup file, but
higher priority for reading of settings. After startup, iAgent reads the user setup file
and, if the user setup file cannot be found, iAgent reads the common setup file. The
items, which are not set in the user setup file, are read from the common setup file.

The name of the user setup file is ${ HOVE}/ . i Agent /i Agent . conf

iAgent does not create this file automatically; each user should create it by any available
text editor.



