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第 3章

アプリケーション仕様

3.1 境界条件/媒質リスト管理
Fxgenではソルバに渡す情報として境界条件 (BC)と媒質 (Medium)をユーザが作成し，計算空間 BBoxの各面と計
算空間内部の幾何形状データのポリゴンに対し付与することができます．計算空間 BBoxに付与する境界条件を「外部
境界条件 (外部 BC)」，ポリゴンに付与する境界条件を「内部境界条件 (内部 BC)」と呼びます．媒質は計算空間 BBox,

ポリゴンの両方に付与することができます．対応関係を図 3.1に示します．
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図 3.1 外部 BC,内部 BC, Mediumの対応関係

図 3.1の例では外部 BCとして”Flow In”と”Flow Out”を，内部 BCとして”fan”と”sensor A”を，Mediumとして”Air”

と”Metal”を作成し，それぞれ計算空間と幾何形状データに付与した様子を表しています．
本節では，境界条件/媒質のリスト管理機能として満たすべき要件について記載します．

Outer&BC&List

Local&BC&List

Medium&List

Geometry&DataComputational&Domain

DomainInfo {
  Global_origin   = (-0.5, -0.5, -0.5   )
  Global_region   = (1.0,  1.0,  1.0    )
  Global_voxel    = (64   , 64   , 64   )
  Global_division = (1    , 1    , 1    )
  ActiveSubDomain_File = "hoge"
}
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2-2) 距離情報の取得

STL(STereo-Lithography)形式を前提とする

An example of STL data.

Facet

Geometry

Vertex
n

Facet

Intersecting point
Cell center

x1

x2

x3

M

Δx1

d2+ d1+

facetとセルセンタ間を結ぶ線との交差判定を行い，距離情報diを取得

0≦di≦Δxi

ポリゴンデータから距離情報を取得する方法

・非水密なポリゴンデータ，薄い板(シェル)からでも距離情報を取得可能

・交差判定はCG分野のレイトレーシングの技術を利用
→プログラムによる自動化が可能
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•  Strong!Scaling!
–  5�ųƘ/node(

–  6.18(Gflops/9216ſƞŽĮƟ4.8%Ơ(

1" 8" 64" 512" 4,096" 8,192" 16,384" 24,576"
GFLOPS" 12"" 87"" 662"" 4,914"" 37,697"" 82,616""149,718""230,625""

Speedup" 1"" 8"" 57"" 424"" 3,255"" 7,134"" 12,929"" 19,916""

1"

10"

100"

1,000"

10,000"

100,000"

1,000,000" GFLOPS�

Target'range'

640k'

�+5¤99.999%ŌňķƢűƄƞŽşŸƇŌ�
Pō1,000!ƣ2000CPUŇŕ1000!Ķ�ùƣ�
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proc.dfi�

index.dfi�

/hoge�

/0001�

/0002�
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/0100�
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prs_0002_id%6d.dat�

prs_0100_id%6d.dat�
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(
//(ŽƐšƜjK�
�
Domain({(
(
(GlobalOrigin(((=((F3.00,(F3.00,(F3.00)(//(Ú¼¸÷Ōâ `��
�
ăăGlobalRegion(((=(((6.00,((6.00,((6.00)(//(Ú¼¸÷Ō<å}@ŌõĻ�
�
ăăGlobalVoxel((((=((64,(64,(64)((((((((((//(Ú¼ĀI%�ŌƋũųƘ|�
�
ăăGlobalDivision(=((1,(1,(1)(((((((((((((//(Ú¼ĀIŌð)ĀIŌ)/|�
�
}(
(

//(�+jK(
MPI({(
((NumberOfRank((=(128((//(Ƈƚųű|(
((NumberOfGroup(=(1((((//(ŪƘƞƇ|(
}(

(
//(<ƇƚųűŌjK(
Process({(
((Rank[@]({(
((((ID(((((((((=(0(ăăăăăăăăăăăăăăă((((((((//(ƅŞšƘ(0�ŌƖƜũ«;(

((((Hostname(((=(“Iridium.local”(((//(Ú¼ſƞŽŌƊűż?(
(((VoxelSize(=((64,(64,(64)(((((((//(<ĀIŌƋũųƘŮšŲ(
(((HeadIndex(=((1,(1,(1)((((((((((//(<ĀIŌöRšƜŻũű(
(((TailIndex(=((64,(64,(64)(((((((//(<ĀIŌÅ�šƜŻũű(
((}(

((ƝƝƝ(
}(

Ɗűż?ōgÿŇō¡ı�



index.dfi�
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//(ƅŞšƘjK�
�
FileInfo({(
(
((DirectoryPath(=(“./”(((((//(ƅŞšƘŌTGľŚŻŠƙũżƗ(
(
(((((((((((((((((((((((((((((((DFFƅŞšƘĵŘŌ±XƂű)(
(
((Prefix((((((((=("vel"(((((//(ƈƞűƅŞšƘ?ĮĮĮĮĩ1(
(
((FileFormat((((=("bov"(((((//(ƅŞšƘŵšƇįsbSăăĩ1(
(
((GuideCell(((((=(0(
(
((DataType((((((=("Float32”(//(ŻƞŵŵšƇăăăăăăăăăă(((ĩ2(
(
((Endian((((((((=("little"((//(ŻƞŵŌŤƜŻŠşƜăăăăĩ3(
(
((ArrayShape((((=("ijkn"((((//(ñ+c¢ĮĮĮĮĮĮĮĮĮĩ4(
(
((Component(((((=(3(((((((((//(l)|(űŧƖƞō1)Įăĩ4(
(
}(
(
(
//(ƅŞšƘƂűjK�
�
FilePath({(
(
((Process((((((=(“proc.dfi”(
(
}( ĩ1(ƅŞšƘ?�

[Prefix]_[űźŸƇ«;:10�]_id[RankID:6�].[Extension](
�
ĩ2(Int8,(UInt8,(Int16,(UInt16,(Int32,(Uint32,(Int64,(
UInt64,(Float32,(Float64(
(
ĩ3(little,(big,(²ª�:WÐƇƖŸżƅťƞƏň>Ľ�
�
ĩ4(ijkn,(nijk(
((((ijkn:(imax,jmax,kmax,Component)(
((((nijk:(Component,imax,jmax,kmax)(

(
(
//(7�ÁăgÕŋhĽņè1�
�
Unit({(
(
((Length(((=(”M"(((//(NonDimensional,(m,(cm,(mm)(
(
((L0(((((((=(1.0(((//(Ö�5ŋ¨ıŁõĻűūƞƘ�
�
ăă(Velocity(=(”m/s"(//(NonDimensional,(m/s)(
(
((V0(((((((=(3.4(((//(�Òë_ă(m/s)(
(
((Pressure(=(“Pa”((//((NonDimensional,(Pa)(
(
((P0(((((((=(0.0(((//(J�F0(Pa)(
(
((DiffPrs((=(510.0(//(F0^(Pa)(
(
((Temperatur(=(“C”(//((NonDimensional,(C,(K)(
(
((BaseTemp(=(10.0((//(tV7�(
(
((DiffTemp(=(35.0((//(tV7�(
(
}(



index.dfi!(contd.)�

18"

(
//(�Á+jK�
�
TimeSlice({(
(
((Slice[@]({(//(ƅŞšƘ(0E|)�
�
ăăăă((Step(=(0(
(
((((Time(=(0.0(
(
((((MinMax[@]({(((((((((//(Component �
�
ăăăăăă(((Min((=(F1.56eF2(
(
((((((Max((=(8.2eF01(
(
((((}(
((((...(�kŌşſźƞůƕƜĶè1:Í�
�
ăă}(
((...(
(
(
((Slice[@]({�
�
ăăăă((Step(=(1000(
(
((((Time(=(10.0(
(
((((MinMax[@]({(((((((((//(Component �
�
ăăăăăăă((Min((=(F8.5eF1(
(
((((((Max((=(9.1e+01(
(
((((}(
((((...(�kŌşſźƞůƕƜĶè1:Í�
�
ăă}(
(
(
}(
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•  HighLPerformance!Compu5ng!Pla^orm!
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•  ÜÚ�4Ōzx!
–  ÜÚŋgÕŊjKŝ�ř(ľ! Hardware Resources 

Simulator 
Engines

Project Management 

Grid
Generator Database

Post-Process
( Visualization, Statistics..)

!  最先端の大規模並列シミュレーション技術を研究/設計現場の道具にする基盤ソフト
ウェア 

!  ソフトウェア利用環境の提供だけでなく、有用な実例を豊富に提供 
!  企業内の小規模PCクラスタから世界最速スパコン「京」まで多様な環境で運用可能 
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Structure!of!HPC/PF!

Knowledge%Database%
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Large7Scale%Parallel%

Visualization%sub7system%LSV%

Large7Scale%Data%Processing%
sub7system%LDP%

Simulation%Engines%
ENG%

Grid%
Generation%
sub7system%%
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Parameter7Space%Design%sub7system%PSD%

Project%Management%%sub7system%PJM% Workflow%Management%
sub7system%WFM%

Resource%Management%
sub7system%RSC%

Development%Assistance%
sub7system%DEV%

Log%Management%
sub7system%LOG%

Hardware%Resources%(K,%Intel%cluster,%Public/Private...)%

HPC/PF%portal%PTL%
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•  PJMňŌíy!
– ¦lĻśŁƂƖƐƞŵËŋXhľŚŻŠƙũżƗ½¥�
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ƛƞũƅƚƞ�

•  ƛƞũƅƚƞŌÛç!
–  ƦńŌ¿_ŌƛƞũƅƚƞÛçƅŞšƘŇ�l!
1.  ƇƚŰţũżƛƞũƅƚƞƅŞšƘ(PWF)!

•  Ø�ƇƚŰţũż%�Ō'¥Ō�śŝVÌ!
•  ůţƘűũƗƇżŇÛç!

2.  ūƞűƛƞũƅƚƞƅŞšƘ(CWF)!
•  ƇƗƇƚųűįØ�WÐįƌűżƇƚųűį»ŌWÐ7��ƤşƇƗūƞůƕƜ�Ō'¥�ś
ŝVÌ!

•  J�ōůţƘűũƗƇżŇÛçİűƂŬƜŐŌƁŸŷŰƕƆr$ōXcryptŝ-¨!
•  Xcrypt!:!Pö¬ŌŰƕƆ�+WÐzxÛçÙÞƟPerlƈƞűƠ!
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şŢżƗƞŷŋ@ĹŁůűźƏÜÚ�

•  WebŮšżŌÜÚ!
– �lÕÂňļņįHPC/PFŌKDB!
– ŤŻŠżƗşƘĮ�Ï@ĹŌÛ
!

•  �Í!
– jKw�!
– ŴƞűįƂŸūƞŰƟNðŮšż-¨ƗƜũƠ!
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ŒňŔ�

•  PÖ�Ú¼ŌŁŔŌÕÂqÑö¬!

•  PÖ�Ú¼żƖšşƘ!

•  ƇƚŶũżƖƜŝzxľŚůűźƏÜÚ!

•  jK¬�ŌļĸœŝÜÚ!


