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1.  │∂╘⌐ 

ⱪ꜡◓ꜝⱶ ─ ≢⁸ ⱪ꜡◓ꜝⱶ─ ╩ ─ ≢ ∆╢↓≤╩ꜝ♇Ⱨfi◓

₈wrapping₉∆╢≤ ™⁸ꜝ♇Ⱨfi◓∆╢√╘─♁ⱨ♩►▼▪╩ꜝ♇Ɽ₈כwrapper₉≤

┬↓≤⅜№╢⁹ ─ ╩ ╖ ∆√╘↓─╟℮⌐ ┌╣╢╙─≢№╢⁹ ⱪ꜡◓ꜝ

ⱶ│ ⅛╠ Fortran ≢ ↕╣╢↓≤⅜ ↄ⁸○Ⱪ☺▼◒♩ ─ C#≤™℮ⱪ꜡◓ꜝⱶ

≢ ↕╣√ CommonMP─ ≢∕─╕╕ ∆╢↓≤│ ≢№╢⅜⁸ꜝ♇Ⱨfi◓╩

™╣┌ ≤⌂╢⁹ ⱴ♬ꜙ▪ꜟ│⁸Fortran ≢ ↕╣√ ⱪ꜡◓ꜝⱶ╩⁸

ꜝ♇Ⱨfi◓╩ ™≡ CommonMP≢ ≢⅝╢╟℮⌐∆╢ ⁸₈ꜝ♇Ⱨfi◓ ₉

≤ ┬ ╩ ∆╢╙─≢№╢⁹ 

ꜝ♇Ⱨfi◓ │ ₁ ∆╢⅜⁸ ⱴ♬ꜙ▪ꜟ≢ ∆╢♄▬♫Ⱶ♇◒הꜞfi◒הꜝ▬

Ⱪꜝꜞ DLL ⅜ ≢№╢↓≤⅜╦⅛∫≡⅝√ ⁹↓─ ╩ ™╢

≤⁸Fortran ○ꜞ☺♫ꜟⱪ꜡◓ꜝⱶ╩ C#⌐ ⅝ ⅎ≡ CommonMP≢ ☻כ♁╙╡╟╢∆

─♪כ◖ ⅜ ⌂ↄ⌂╢≤≤╙⌐⁸ ─ ╙ C#⌐ ⅝ ⅎ╢╟╡╙ ⅎ╠╣

╢≤™℮ⱷꜞ♇♩⅜№╢ ⁹⇔⅛⇔⌂⅜╠⁸64bitOS≢ ↕╣√ Fortran ⱪ

꜡◓ꜝⱶ│⁸ꜝ♇Ⱨfi◓⇔≡╙ Ver1.4 ─ 32bit ─ CommonMP≢│ ≢⅝⌂™

32bit ─ Fortran ⱪ꜡◓ꜝⱶ│ ∆╢⁹ ≤™℮♦ⱷꜞ♇♩⅜№∫√⁹Ver1.5 ─

CommonMP≢│ 64bit ─◄♦▫◦ꜛfi⅜ ╦╡⁸32bit ╟╡╙ ⌐ ╣╢ 64bit

─ Fortran ⱪ꜡◓ꜝⱶ╩ꜝ♇Ⱨfi◓⇔≡ ↕∑╢↓≤⅜ ≤⌂∫√⁹ 

ⱴ♬ꜙ▪ꜟ≢│⁸Fortran ≢ ↕╣√ ה ⱪ꜡◓ꜝⱶ╩⁸ꜝ♇Ⱨfi◓

╩ ™≡ CommonMP≢ ↕∑╢╟℮⌐∆╢ ⌐≈™≡ ∆╢⁹ ⱴ♬ꜙ▪ꜟ≢│⁸

◘fiⱪꜟⱪ꜡◓ꜝⱶ≤⇔≡⁸ ⸗♦ꜟ≤⇔≡ ⌂ Fortran ≢ ↕╣√♃fi◒

⸗♦ꜟ ♃fi◒⸗♦ꜟ ≤ ⸗♦ꜟ ◐Ⱡⱴ♥▫♇◒►▼כⱩ⸗♦ꜟ

╩ ™╢⁹ ⅜ ⌂♃fi◒⸗♦ꜟ│ꜝ♇Ⱨfi◓ ─ ╩ ∆╢─⌐ ⇔⁸

◐Ⱡⱴ♅♇◒►▼כⱩ⸗♦ꜟ≢│⁸ ╛ ─╟╡ ⌂ ╩ ™⁸

⌂ꜝ♇Ⱨfi◓ ╩ ∆╢─⌐ ⇔≡™╢⁹↓╣╠─ ⸗♦ꜟ╩ ™≡⁸○ꜞ☺♫

ꜟ Fortran ⱪ꜡◓ꜝⱶ⅛╠⁸For tran ─ ꜡☺♇◒ ╩∕─╕╕ ∆╢ ≤ √⌐

C#≤⇔≡ ∆╢ ─ ╡ ↑⁸C#⅛╠ Fortran ╕√│ Fortran ⅛╠ C#┼─ ─ ↑

⇔⁸ Fortran ─ ┘╟⅔fi♅כꜟⱩ◘ה C#ⱷ♁♇♪─ ⁸♦Ᵽ♇◓ ⁸ ⸗♦

ꜟ≤⇔≡ ∆╢√╘─Ɽ♇◔כ☺ ─ ╩ ╡ ∆╢↓≤⅜≢⅝╢╟℮⌐⌂∫≡

™╢⁹ 

Fortran ⱪ꜡◓ꜝⱶ╩ ─ ∆ ≢ꜝ♇Ⱨfi◓∆╢≤⁸▬fi☻♩כꜟ╛ ⌐⅔

™≡ C#≢ ↕╣√ ─ ⸗♦ꜟ≤╕∫√ↄ ╦╠⌂™ ╩ ∆ ⸗♦ꜟ╩

∆╢↓≤⅜≢⅝╢⁹╕√⁸ ─ CommonMP ⸗♦ꜟ≤ ≢⅝╢╟℮⌐⌂∫√╡⁸ ─

♃▬ⱶ☻♥♇ⱪ╩ ⌐ ⅎ╢↓≤⅜≢⅝╢╟℮⌂∫√╡⁸ ─♩♇ⱴכ◊ⱨ─♃כ♦

⌐ ⇔≡ ⌐ ≢⅝╢≤™∫√ CommonMP⌂╠≢│─ⱷꜞ♇♩╙ ≢⅝╢⁹ 

ⱴ♬ꜙ▪ꜟ╩ ™≡⁸╕∆╕∆ ↄ─ ⱪ꜡◓ꜝⱶ─ ⅜ CommonMP─

⸗♦ꜟ╩ ≢⅝╢╟℮⌐⌂╢╟℮ ∆╢╙─≢№╢⁹ 



 

-  2 -  

2. ꜝ♇Ⱨfi◓─  

2.1 ꜝ♇Ⱨfi◓≤│ 

ⱴ♬ꜙ▪ꜟ≢ ∆╢ꜝ♇Ⱨfi◓ │⁸DLL Dynamic Link Library ≢№╢⁹

DLL≤│⁸ ─ⱪ꜡◓ꜝⱶ⅛╠ ꜞfi◒⌐╟∫≡ ┘ ↕╣╢ ⱷ♁♇♪╛

╩└≤╕≤╘⌐⇔√♁ⱨ♩►▼▪≢№╡⁸ ≢─ │≢⅝⌂™╙─≢№╢⁹CommonMP─

⸗♦ꜟ╙⁸DLL─ ≢ ↕╣≡⅔╡⁸CommonMPⱪꜝ♇♩ⱨ◊כⱶ ⅛╠─ ╛

↕╣√ ─ ╩♃כ♦╠⅛ꜟ♦⸗ ↑ ╡⁸∕╣⌐ ™ ╩ ∆╢ ─ ╩

∫≡™╢ - 2.1 ⁹ 

CommonMP─ ─ ⸗♦ꜟ│⁸C#─╖≢ ↕╣√ ─ DLL ⱪ꜡Ɽ♥▫ ╩

∆╢ ╩ ╘╢ │⁸ ≈─ DLL ⅛╠ ↕╣≡™╢⅜⁸DLL ─ꜝ♇Ⱨfi◓

≢│⁸↓─ DLL╩ ≈─ ⱪꜝ♇♩ⱨ◊כⱶ╛ ↕╣√ ⸗♦ꜟ≤─ ≤

⌐ ∆╢⁹ⱪꜝ♇♩ⱨ◊כⱶ╛ ↕╣√ ⸗♦ꜟ≤─ ₈ꜝ♇

Ⱨfi◓ ⸗♦ꜟ₉≤ ┬ │ C#≢ √⌐ ⇔⁸ ₈ DLL₉≤ ┬ │○

ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ╩ ⇔≡ ™╢⁹ 

↓─ ⌐╟╢ꜝ♇Ⱨfi◓≢│⁸C#≢ ↕╣√ ⸗♦ꜟ≤ ─ ╩╙≈ ⸗

♦ꜟ╩ ─♪כ◖☻כ♁⁸╢⅝≢ ⅜ ⌂™⁸C#─╖≢ ⇔√ ⸗♦ꜟ⌐ ═╢

≤ ⅜ ™≤™℮ⱷꜞ♇♩⅜№╢⅜⁸ ↕╣√ꜝ♇Ⱨfi◓ ⸗♦ꜟ│⁸ ─

DLL ─√╘─ ⸗♦ꜟ≤⌂╡ ⅜⌂™⁸○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ╩

⇔√ Fortran ◖fiⱤ▬ꜝ⌐╟╡♁כ◖☻כ♪─ ⅜ ⌂╢⁸ ≤ ─

⅜ ⇔ↄ⌂╢ ─♦ⱷꜞ♇♩╙№╢⁹↓╣╠─ ╩ ╕ⅎ≡ ∆╢ ⅜№╢⁹ 

 

 

 

 

- 2.1  ─ ⸗♦ꜟ⌐╟╢ ≤ꜝ♇Ⱨfi◓⌐╟╢  
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2.2 ꜝ♇Ⱨfi◓⌐╟╡ ≢⅝╢↓≤ 

ⱴ♬ꜙ▪ꜟ≢ ∆╢ꜝ♇Ⱨfi◓ DLL ╩ ™╢≤⁸ ─ C#≢ ⇔√

⸗♦ꜟ≤ ⌐ ∆╢ ⸗♦ꜟ╩ ∆╢↓≤⅜≢⅝╢⁹CommonMP─ ⸗♦

ꜟ⌐│⁸ ─ ⌐▬fi☻♩כꜟ⅔╟┘ ⁸ ⸗♦ꜟ ─ ⅜№

╢⅜⁸DLL ╟╢ꜝ♇Ⱨfi◓≢│↓╣╠─ ⅔╟┘ GUI⌐╟╢Ɽꜝⱷכ♃ ─

╙ ╘≡ ─ ╩ ∆╢↓≤╙≢⅝╢⁹↕╠⌐⁸ ⅜ ™ ╩

⅜ C#╟╡╙╟™ Fortran ⅜ ℮─≢⁸ ↕╣√ ⸗♦ꜟ─ │ C#

─╖≢ ⇔√ ─ ⸗♦ꜟ╟╡╙╟ↄ⌂╢⁹ 

╕√⁸ ≤⌂╢ Fortran ⱪ꜡◓ꜝⱶ╩ CommonMP≢ ℮↓≤⌐≤╙⌂℮ⱷꜞ♇♩╙№

╢⁹CommonMP≢│ ⌐ ─ ⸗♦ꜟ⅜ ⇔√ ╩♃כ♦ ↑ ╡⁸ ╩

∫√╡⁸ ─ ⱪ꜡◓ꜝⱶ≢ ╩ ≢⅝╢╟℮⌐ ─ ⸗♦ꜟ

⌐ ╩♃כ♦ ⇔√ ╩♃כ♦ ∆↓≤╙≢⅝╢⁹CommonMP│⁸

☻♥♇ⱪ⌐ ∆╢ ╡ ™⅜ ≢№╡⁸♃▬ⱶ☻♥♇ⱪ─ │⁸ⱪꜝ♇♩ⱨ◊כⱶ

⌐ ∑╢↓≤⅜≢⅝╢─≢⁸↓↓≢ →√ ╩ ⇔≡╙⁸ꜝ♇Ⱨfi◓⌐╟╢

Fortran ⱪ꜡◓ꜝⱶ─ │⁸ ╡№╢╙─≢№╢≤ ⅎ╠╣╢⁹ 

√∞⇔⁸ꜝ ♇Ⱨfi◓╩ ℮ ≢─ ╙№╢⁹╕∏⁸ ⅔╟┘ ⌐ √∫≡│⁸

OS─ⱦ♇♩ 64bit ⁸32bit ─ ™ ╩ ╦∑╢ ⅜№╢⁹64bit OS ≢ ↕╣√ꜝ

♇Ⱨfi◓ ⸗♦ꜟ⅔╟┘ DLL│⁸64bit OS ≢⇔⅛ ⅎ∏⁸32bit  OS≢│

≢⅝⌂™⁹ ↕╣√ꜝ♇Ⱨfi◓ ⸗♦ꜟ│⁸ ─ DLL─√╘─ ⸗♦ꜟ

≤⌂╡⁸ ≤∆╢○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ↔≤⌐ꜝ♇Ⱨfi◓ ⸗♦ꜟ╩

∆╢ ⅜№╢⁹Fortran ⱪ꜡◓ꜝⱶ─ ⌐ ™╢ Fortran ◖fiⱤ▬ꜝ⌐╟╡⁸

DLL⅔╟┘ꜝ♇Ⱨfi◓ ─♪כ◖☻כ♁─ꜟ♦⸗ ⅜ ⌂╢⁹ ⌐ √∫≡╙⁸

─ ™⌐⅔™≡ ∆═⅝ ⅜№╢⁹ 

DLL ⌐╟╢ꜝ♇Ⱨfi◓ ─ ╩ - 2.2.1 ⌐ ∆⁹ 

 

- 2.2.1  DLL ─╟╢ꜝ♇Ⱨfi◓─  

      

 
○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ╟╡│ ™⅜⁸C#─╖≢ ⇔√

⸗♦ꜟ╟╡╙ ↄ⌂╢⁹ 

≢⅝╢  
─ ⸗♦ꜟ≤ ⁸▬fi☻♩⁸ꜟכ ⁸GUIⱤꜝⱷ

♃כ ─ ╩ ≢⅝╢⁹ 

☻כ♁  
⌂™ 900 ─ Fortran ⱪ꜡◓ꜝⱶ⌐ ⇔≡⁸100  ⅛╠ 200

⁹╢№⅜♃כ♦℮™≥ β  

ה

 

≤ ─ bit ╩ ╦∑╢ ⅜№╢⁹ 

Fortran ◖fiⱤ▬ꜝ⌐╟╡⁸♁כ◖☻כ♪─ ⌐ ⅜№╢⁹ 

 
○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ ≈ ≈⌐ ⇔≡ꜝ♇Ⱨfi◓

⸗♦ꜟ╩ ∆╢ ⅜№╢⁹ 
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2.3 ⱴ♬ꜙ▪ꜟ─  
 

- 2.3  ⱴ♬ꜙ▪ꜟ─  

  

1.   

 2.1  

2.2  

2.3  

2.4  

3. DLL

 

3.1 CommonMP  

3.2  

3.3  

4. 4. 

 

4.1  

4.2 Fortran  

4.3  

4.4 DLL  

4.5 C# Fortran  

4.6  

4.7 DLL  

4.8  

5.  5.1  

5.2  

 
6.1  

6.2  

6.3  

6.4  

 7.1   

7.2  

8   

 

 

2.4 ♁ⱨ♩►▼▪  

≢ ∆ꜝ♇Ⱨfi◓ⱪ꜡◓ꜝⱶ│ ─ ⌐⅔™≡ ⇔≡™╢⁹ꜝ♇Ⱨfi

◓ⱪ꜡◓ꜝⱶ─ ⌐│⁸ ╕√│ ⌐ ∆╢ ╩ ≤∆╢⁹ 

 

Microsoft Windows 10 Pro 64bitה  

Microsoft Visual Studio Professionalה  2013 

Intel Parallel Studio XE2017 Composer Edition for Fortran Windowsה  
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3. ꜝ♇Ⱨfi◓ DLL ─ ╖ 

3. 1 CommonMP─ ⸗♦ꜟ─  

 ꜝ♇Ⱨfi◓╩ ℮ ≤⇔≡⁸CommonMP─ ⸗♦ꜟ─ ╩ ∆╢⁹ 

 CommonMP─ ⸗♦ꜟ│⁸ ─ ─◒ꜝ☻⅔╟┘ⱨ□▬ꜟ⅛╠ ∫≡™╢ ─

◒ꜝ☻⅜∕╣∙╣ ─ⱨ□▬ꜟ⌐ ⇔≡™╢⁹ ⁹ 

 ᵑ ⸗♦ꜟ ◒ꜝ☻ XXXDefine.cs β1 

  ⸗♦ꜟ ╛ ─ ╩ ה ∆╢◒ꜝ☻⁹ 

 ᵒ ⱨ□◒♩ꜞ◒ꜝ☻ XXXFactory.cs β1 

◦Ⱶꜙ꜠כ◦ꜛfi╩ ∆╢ ⌐⁸ ⸗♦ꜟ─▬fi☻♃fi☻β2╩ ∆╢≤≤╙

⌐⁸ ╛ ⸗♦ꜟ─Ɽꜝⱷ⁹╢∆♩♇☿╩♃כ 

 ᵓ ☻ꜝ◒♃כ♦ XXXCalInfo.cs β1 

╩♃כ♦─    ∆╢◒ꜝ☻⁹◦Ⱶꜙ꜠כ◦ꜛfi╩ ⌐ ⇔≡ ⇔√

⁸ ⌐ √∫≡↓─◒ꜝ☻⌐ ⅜♃כ♦√╣↕ ↕╣╢⁹ 

 ᵔ ⸗♦ꜟ◒ꜝ☻ XXXModel.cs β1 

 ↕╣√ ⸗♦ꜟ⅛╠◦Ⱶꜙ꜠כ◦ꜛfi ⌐ ╩♃כ♦⌂ ↑ ╢≤≤╙

⌐⁸ ♃▬ⱶ☻♥♇ⱪ ─ ╩ ™⁸ ↕╣√ ⸗♦ꜟ⌐ ╩♃כ♦─

∆ ╩╙≈⁹╕√⁸◦Ⱶꜙ꜠כ◦ꜛfi ╩ ∆╢ ⌐ ╩ ∆╢

╙ ≈⁹ꜝ ♇Ⱨfi◓⌐⅔™≡│⁸↓─◒ꜝ☻⅜ DLL─◘Ⱪꜟכ♅fi╩ ┘ ∆⁹ 

β1 XXX─ │⁸∕╣∙╣─ ⸗♦ꜟ⌐╟∫≡ ⅜ ⌂╢⁹ 

β2 ⱪ꜡◓ꜝⱶ╩ⱷ⸗ꜞכ ⁸⇔♪כ꜡⌐ ⌂ ⌐⌂∫√╙─⁹ 

 

 

- 3.1.1  ⸗♦ꜟ─  

 

(XXXModel.cs)

(XXXCalInfo.cs)
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3. 2 ꜝ♇Ⱨfi◓─  

 ↓↓≢ ∆╢ꜝ♇Ⱨfi◓ DLL ⌐⅔™≡│⁸ ᵔ─ ⸗♦ꜟ◒ꜝ☻─ 

─ ╩ Fortran ⱪ꜡◓ꜝⱶ⅜ ℮↓≤≤⌂╢⁹↓─ ─ ╩ ℮ ╩ DLL

≤ ┬↓≤⌐∆╢⁹DLL │⁸ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ ◒ꜝ☻ ─◦Ⱶꜙ꜠כ

◦ꜛfi ⌐ ∞↑ ↕╣╢ Initialize ⱷ♁♇♪ ⸗♦ꜟ─ ─√╘

⌐ ™╠╣╢ ≤ ☻♥♇ⱪ↔≤⌐ ↕╣╢ Calculate ⱷ♁♇♪ ─◦Ⱶꜙ꜠כ◦

ꜛfi ╩ ∆╢ ⅛╠ ┘ ↕╣⁸ ╩ ∆╢ ⱷ♁♇♪≤│⁸Fortran ⌐⅔↑╢

◘Ⱪꜟכ♅fi⌐ ∆╢╙─⁹⁹⇔√⅜∫≡⁸Fortran ≢ ↕╣√ DLL │⁸

Initialize ⱷ♁♇♪≤ Calculate ⱷ♁♇♪⅛╠ ┘ ↕╣╢◘Ⱪꜟכ♅fi╩∕╣∙╣

∆╢ ⅜№╢⁹ 

 

 

- 3.2.1  ꜝ♇Ⱨfi◓─  

 

 

3. ─♃כ♦ 3 ↑ ⇔  

 ꜝ♇Ⱨfi◓ ⸗♦ꜟ≤ DLL ─♃כ♦─≥ ↑ ⇔│⁸C#─ⱷ♁♇♪─ ⅔╟

┘ Fortran ─◘Ⱪꜟכ♅fi─ ⌐╟∫≡ ℮⁹╕√⁸ ╩ ↑⌂↑╣┌⌂╠⌂™↓≤│⁸

DLL ─ ≢│⁸ ─◘Ⱪꜟכ♅fi ≢ ↕╣╢ ╩╙∫≡│⌂╠⌂™≤™℮↓

≤≢№╢⁹ ≈─◘Ⱪꜟכ♅fi─ ⌐ ꜟ◌כ꜡╢╣↕ │ ⇔≡╙ ⌂™⅜⁸

(XXXCalInfo.cs)

DLL Fortran

Initialize(), Calculate()

(XXXModel.cs)
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─◘Ⱪꜟכ♅fi≢ ↕╣╢ ─ ⅜ ↕╣√ ⁸↓─ DLL ╩ ™╢ ─

⸗♦ꜟ⌐╙ ⅜ ╢⅛╠≢№╢ ─◘Ⱪꜟכ♅fi⌐ ↕╣╢ ⌐≈™≡│⁸

│⌂™⁹⁹↓╣╠─↓≤⅛╠ DLL ≢ ∆═⅝ ⸗♦ꜟ─ ♃fi◒⸗♦

ꜟ─ │⁸∆═≡◘Ⱪꜟכ♅fi─ ≤⇔≡ C#─ꜝ♇Ⱨfi◓ ⸗♦ꜟ ⌐ ⇔≡⁸

ꜝ♇Ⱨfi◓ ⸗♦ꜟ ≢ ∆╢ ⅜№╢⁹ 
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4. ꜝ♇Ⱨfi◓─ ⱨ꜡הכ  

4. 1 ⱨ꜡הכ  

 ꜝ♇Ⱨfi◓─ │⁸ ─ᵑ⅛╠ᵘ⌐ ⇔√╟℮⌂ ╣≤⌂╢⁹ ⌐ ∆═⅝ │⁸

ᵔ⅛╠ᵖ⌐ ⇔√╟℮⌐ ⸗♦ꜟ◒ꜝ☻⅛╠ DLL ⅜ ┘↕╣╢ ⁸

│ ⌐ ─ ↑ ⇔ ╩ ⇔⌂⅜╠ ╩ ╘╢ ⅜№╢≤™℮↓≤≢№╢⁹≥

∟╠⅛ ─╖╩ ⇔≡ ⇔≡╙⁸ ⅜≢⅝⌂™⇔⁸ ⅜ ⇔√ ⌐ ⸗

♦ꜟ⅜ ⇔√ ╩⇔⌂™ ⁸ ╩ ∆╢─⅜ ⇔ↄ⌂╢⁹ 

ᵑ○☺ꜞ♫ꜟ Fortran ⱪ꜡◓ꜝⱶ─ ╩ ™⁸ ♃כ⁸Ɽꜝⱷ♃כ♦ ⁸ ꜟ

─ⱪכ ╩ ∆╢⁹ 

ᵒ ⸗♦ꜟ ⁸ ⁸ ⁸♃כ♦ ♃כ♦ ─ ╩ ∆╢⁹ꜝ♇Ⱨfi◓

⸗♦ꜟ─ ⱷ♁♇♪ Initialize ⅔╟┘ ⱷ♁♇♪ Calculate ─ ⅔

╟┘ DLL ─ ┘ ⇔ ╩ ╘╢⁹ 

ᵓᵒ─ ⌐ ≠⅝ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ ◒ꜝ☻≤ ⱨ□◒♩ꜞ◒ꜝ☻╩

∆╢⁹↓─ ≈─◒ꜝ☻╩ ∆╢↓≤≢⁸ⱪꜝ♇♩ⱨ◊כⱶ ≢ ─ ⸗♦

ꜟ╩ ↕∑⁸ ╩ ↕∑√╡⁸Ɽꜝⱷכ♃ ╩ ↑ ↑╢↓≤⅜≢⅝╢╟℮

⌐⌂╢⁹ 

ᵔ ⅝ ⅝⁸ ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ ≥☻ꜝ◒♃כ♦ ⸗♦ꜟ◒ꜝ☻╩ ∆

╢⁹√∞⇔⁸↓─ ≢│ DLL ─ ⅜ ≢ ⸗♦ꜟ◒ꜝ☻⅛╠ ┘ ∆↓

≤⅜≢⅝⌂™─≢⁸ ┘ ⇔ │ ⇔⌂™≢⅔ↄ⁹ 

ᵕDLL ─ ╩ ╘╢⁹ │ꜝ♇Ⱨfi◓ ⸗♦ꜟ⅛╠ ─╖╩ ↑ ╣╢╟℮⌐

∆╢─╙≢⁸ ꜡☺♇◒│ ⇔⌂™≢⅔ↄ⁹ ⌐ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ DLL ┘

⇔ ╩ ⇔⁸ ─ ↑ ⇔⅜≢⅝╢↓≤╩ ∆╢⁹ 

ᵖDLL ─ ꜡☺♇◒╩ ⇔⁸DLL ⅛╠ꜝ♇Ⱨfi◓ ⸗♦ꜟ⌐

─ ╩ ∑╢╟℮⌐∆╢⁹ 

ᵗꜝ♇Ⱨfi◓ ⸗♦ꜟ─ DataFusionⱷ♁♇♪╩ ⇔⁸CommonMP≢ ╩ ≢⅝╢

╟℮⌐∆╢⁹↓↓╕≢≢⅝╣┌⁸ꜝ♇Ⱨfi◓─ ꜡☺♇◒ │ ≢№╢⁹ 

ᵘ ⌐ ∂≡⁸ ⸗♦ꜟ─▪▬◖fi╛ ⸗♦ꜟ ╩ ⇔⁸ ⸗♦ꜟ≤⇔≡

≢⅝╢ ⌐∆╢⁹ 

 

4. 2 ○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ─  

─ ⱪ꜡◓ꜝⱶ─ │⁸ ─╟℮⌐⌂∫≡™╢≤ ⅎ╠╣╢ -

4.2 ⁹ 

ᵑⱤꜝⱷכ♃ ⅔╟┘ ♃כ♦ ─ ╖ ╖ 

ᵒⱤꜝⱷכ♃─ ⅔╟┘ ─  

ᵓ ─♃כ♦ ╖ ╖ 

ᵔ  

ᵕ ─ ─♃כ♦  
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 ╕√⁸ ─ᵓ─ │⁸♃▬ⱶ☻♥♇ⱪ↔≤─ ╩ ⱪכꜟ╢╘ ⅜ⱪכꜟ

↕╣≡™╢≤ ⅎ╠╣╢⁹CommonMP≢│⁸ ⸗♦ꜟ│⁸↓─ ╩╙≈↓≤╩

⌐ ↕╣≡™╢─≢⁸○ꜞ☺♫ꜟ Fortra n ⱪ꜡◓ꜝⱶ╩↓─ ≈─ ⌐ ∆╢

⅜№╢⁹ 

 

 

 

- 4.2  ⸗♦ꜟ─ ⱨ꜡כ 

 

 

4. 3 ꜝ♇Ⱨfi◓ ⸗♦ꜟ─  

ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ ⌐≈™≡│⁸ ─ ⸗♦ꜟ≤ ⌐│ ∂≢№╢⁹

⌂╢≤↓╤│⁸ ⸗♦ꜟ◒ꜝ☻─ ─ Initialize ⱷ♁♇♪≤ Calculate ⱷ♁♇♪≢ DLL

╩ ┘ ∆ ≢№╢ ─ ⸗♦ꜟ⌐⅔™≡│⁸↓─ ⌐≈™≡╙ ⸗

♦ꜟ◒ꜝ☻ ⌐ C#≢ ∆╢⁹⁹ꜝ ♇Ⱨfi◓ ⸗♦ꜟ─ ⌐⅔™≡│⁸DLL ≢

℮═⅝ ╩ ↕∑≡⁸∕╣⌐ ™ DLL ⌐ ⅝ ∆ ╩ ↕∑╢⁹ ─

ⱪ꜡◓ꜝⱶ│⁸ ᵑ⅛╠ᵕ─☻♥♇ⱪ⌐ ↕╣╢⅜⁸↓─℮∟ᵑ⅔╟┘ᵒ│⁸

⌐ Initi alize ⱷ♁♇♪ ↑ ∟⁸ɔ ⅔╟┘ᵔ│⁸Calculate ⱷ♁♇♪⅜ ↑ ≈⁹ᴗ │⁸

DataFusion ≤™℮ⱷ♁♇♪⅜ ↑ ≈⅜⁸↓─ ⌐≈™≡│⁸DLL ⌐ ∆╢

⅜⌂™─≢⁸ꜝ♇Ⱨfi◓ ⸗♦ꜟ ≢ ≢⅝╢⁹DLL ─ ┘ ⇔│⁸C#⅛╠

Fortran ─◘Ⱪꜟכ♅fi─ ┘ ∆ ≢ ╦╣╢⅜⁸◘Ⱪꜟכ♅fi ─ ↑ ╛ ─ ↑

⇔ ⌐ Fortran ◖fiⱤ▬ꜝ ─ ⅜№╢─≢⁸ ⅜ ≢№╢(4.5   ₈C#⅛╠

Fort ran◘Ⱪꜟכ♅fi─ ₉⌐ ⁹ 
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- 4.3 ⸗♦ꜟ◒ꜝ☻─  

 

  

4. 4 DLL ─  

 DLL ─ ⌐≈™≡│⁸○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ─ ⌐ ≠⅝⁸

≤ ⱪכꜟ ⌐ ↑╢↓≤╩⅛╠ ╘╢⁹∕⇔≡⁸∕╣∙╣⌐≈™≡⁸ꜝ ♇Ⱨfi

◓ ⸗♦ꜟ─ I nitialize ⱷ♁♇♪⅔╟┘ Calculate ⱷ♁♇♪⅛╠ ┘ ∆↓≤⅜≢⅝╢

╟℮⌐◘Ⱪꜟכ♅fi─ ╩ ╘╣┌╟™⁹∕─ ⁸DLL │⁸○ꜞ☺♫ꜟ

Fortran ⱪ꜡◓ꜝⱶ─◘Ⱪꜟכ♅fi ≢ ⇔≡ ∆╢ ꜟⱣכ꜡◓ ╩

∆╢↓≤⅜≢⅝⌂™─≢⁸∕╣╠─ ╙◘Ⱪꜟכ♅fi─ ⌐⇔≡⁸ꜝ ♇Ⱨfi◓ ⸗

♦ꜟ ⌐ ∆ ⅜№╢ ╩ ∫√ │⁸∕─ ⸗♦ꜟ╩ ⱪ꜡☺▼◒

♩⌐ ⇔√≤⅝⌐⁸ ⸗♦ꜟ ≢ ⅜ ╩ ↑╢↓≤⅜№╢⁹⁹ 

 

Calculate

Initialize

DataFusion
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  - 4.4 DLL ─  

 

4. 5 C#⅛╠─ Fort ran◘Ⱪꜟכ♅fi─  

CommonMP─ꜝ♇Ⱨfi◓ ⌐⅔™≡│⁸ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ C#─ⱷ♁♇♪⅛╠ DLL

─ Fortran ─◘Ⱪꜟכ♅fi╩ ┘ ∆ ⅜№╢⁹ ─ ↑ ⇔│⁸ⱷ♁♇♪⅔╟

┘◘Ⱪꜟכ♅fi─ ≢ ─◓fi▫♦כ◖℮⁹ ⅜ Fortran ◖fiⱤ▬ꜝ⌐╟∫≡ ⌂╢

─≢⁸ ⅜ ≢№╢⁹↓↓≢│⁸ ≤⇔≡ Intel Fortran ⌐╟╢ ╩ ™⁸ ╕≢

⌐⁸GNU Fortran─ ⌐≈™≡╙ ∆╢⁹ 

 C# ⌐⅔™≡│⁸ⱪ꜡◓ꜝⱶ─ ⌐⁸ DLL─ C#ⱪ꜡◓ꜝⱶ⅛╠─ ┘ ⇔╩

⌐∆╢√╘⌐⁸ꜞ☻♩- 4.5.1 ⌐ ⇔√ ╩ ⅎ⁸ ⱷ♁♇♪╩ ↕∑╢ ⌐

ⱷ♁♇♪╩ ∆╢⁹1 ⌐ DLL┼─ⱨ□▬ꜟⱤ☻╩ ⇔⁸C#ⱪ꜡◓ꜝⱶ⅛

╠ DLL┼▪◒☿☻≢⅝╢╟℮⌐∆╢⁹2 ⅜◘Ⱪꜟכ♅fi ─ ≢№╡⁸Fortran

◘Ⱪꜟכ♅fi≤ ∂ ⌐∆╢ ⅜№╢⁹3 ⅛╠ 6 │ ─ ≢№╢⁹3 │⁸

─ ≢№╡⁸r ef ╩♪כ꞉כ◐ ↑≡⁸ ⇔≤∆╢⁹4 │ long ─

≢№╡⁸↓╣╙ ref ╩♪כ꞉כ◐ ↑≡⁸ ⇔≤∆╢⁹5 │⁸ ─ ─

≢№╢⁹↓╣⌐│⁸ref ╩♪כ꞉כ◐ ↑⌂™ ref ╩♪כ꞉כ◐ ↑⌂ↄ≡╙ ⌐

⇔≤⌂╢⁹⁹4 ─ long ─ │⁸5 ─ ─◘▬☼ ≤∆╢↓≤

╩ ⇔≡™╢⁹C#⅛╠ Fortran ⌐│ ∞↑≢│∕─ ─◘▬☼╩ ∆↓≤│≢

⅝⌂™─≢⁸↓─╟℮⌐ 2 ≈─ ⌐ ↑≡ ∆╢↓≤≤⌂╢⁹↓─ long ─ │⁸

Fortran ≢│ Integer ≤⇔≡ ╦╣╢⁹C#─ ─♦ⱨ◊ꜟ♩≢№╢ int │ ℮↓≤⅜

≢⅝⌂™─≢⁸ ⅜ ≢№╢⁹6 │⁸ ≢№╢⁹↓↓≢│ⱨ□▬ꜟⱤ☻╩

∆↓≤╩ ⇔≡™╢⁹C#─ │ ─ ⅜⌂™⅜⁸ꜞ☻♩- 4.5.2 ≢ ∆

Fortran ─◘Ⱪꜟכ♅fi ≢◘▬☼╩ ⇔≡™╢─≢⁸∕─ ╩ ⅎ╢↓≤│

≢⅝⌂™⁹ 

Calculate

Initialize

Fortran C# DLL Fortran

Subroutine...

Subroutine...
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ꜞ☻♩- 4.5 .1 C#ⱪ꜡◓ꜝⱶ  

01: [System.Runtime.InteropServices. DllImport ( @"C: \ ... \ McSimpleTankExecute.dll" )]  

02:  public  static  extern  void  DLL_FUNC( 

03:     ref  double Qini ,  

04:     ref  long sec_num, 

05:     double[]  Q,  

06:     string  f ilePath  

07: );              

 

™≡⁸C#⅛╠ ┘ ↕╣╢ Fortran ─◘Ⱪꜟכ♅fi⌐≈™≡ ═╢ ꜞ☻♩- 4.5.2 ⁹

1 │⁸◘Ⱪꜟכ♅fi─ ≢№╢⁹◘Ⱪꜟכ♅fi │⁸C#─ⱷ♁♇♪ ≤ ≤∆╢⁹

─ │ ≢╟™⁹ ─ ┘ ⌐╟╡⁸C#ⱷ♁♇♪─≥─ ─ ╩ ↑ ╢⅛

↕╣╢⁹ ⌐ ⅜⌂↑╣┌⁸ ╩ ↑╢√╘─╙⁸C#ⱷ♁♇♪≤ ∂ ╩ ™╢

─⅜ ≢№╢⁹2 │⁸Intel Fortran ─ ≢№╡⁸Intel Fortran ╩ ™√

│⁸◘Ⱪꜟכ♅fi ─ ⌐↓─ ╩ ⅎ╢⁹5 │ ≢ ™≡™╢

─ ⁸6 │ ─ ≢№╢⁹7 │ ─ ─

≢№╡⁸ ─◘▬☼╩ ⌐ ⇔≡™╢⁹↓↓≢│⁸C#⌐ ╦∑≡▬fi♦♇◒☻⅜

0⅛╠ ╕╢╟℮⌐⇔≡™╢⁹Fortran ─♦ⱨ◊ꜟ♩≢№╢ 1⅛╠ ╕╢╟℮⌐ ⇔≡╙

╦⌂™⅜⁸∕─ │ Fortran ≤ C#≢ ─▬fi♦♇◒☻⅜∏╣╢─≢⁸ ↑ ⇔─≤

⅝⌐⁸▬fi♦♇◒☻╩ ∆╢ ⅜ ≡ↄ╢⁹8 │ ─ ─ ≢№╢⁹

↓↓≢│ ╩ 200 ≤⇔≡™╢⅜⁸ ╩╙∫√ ⅝↕─ ≢№╣┌ ─ ≢

╦⌂™⁹ 

 

ꜞ☻♩- 4.5.2 Fortran ◘Ⱪꜟכ♅fi  

01: subroutine  DLL_FUNC( Qini , sec_num, Q, FilePath )  

02:     !DEC$ ATTRIBUTES DLLEXPORT::DLL_FUNC 

03:     implicit none  

04:  

05:     double precision  Qini  

06:     integer  sec_num 

07:     double precision  Q(0:sec_num- 1)  

08:     character  File Path*200 

09:      

10:     ΝΝ ⁸ ꜡☺♇◒ ΝΝ 

ΝΝΝΝ 

XX: end subroutine  DLL_FUNC 

 

GNU Fortran╩ ™╢ │⁸C#ⱷ♁♇♪⅔╟┘ Fortran ◘Ⱪꜟכ♅fi─ ⌐

─ ™⅜№╢⁹ꜞ☻♩- 4.5.3 ⌐ DLL ─ Fortran ◘Ⱪꜟכ♅fi─ ╩ ∑╢⁹

2 ─ Fortran ◖fiⱣ▬ꜝ ─ ⌐ ™⅜ ╠╣╢⁹ ⌐⁸DLL ╩ ┘

∆ C#─◖כ♪─ⱷ♁♇♪ ╩ꜞ☻♩- 4.5.4 ⌐ ∑╢⁹2 ─ⱷ♁♇♪ ⅜

Fortran ─◘Ⱪꜟכ♅fi ─ ⌐▪fi♄כ☻◖▪╩ ↑√╙─⌐⌂∫≡™╢⁹ 
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ꜞ☻♩- 4.5.3 Fortran ◘Ⱪꜟכ♅fi  

01: subroutine  DLL_FUNC(Qini, sec_num, Q, FilePath)  

02:     ! GCC$ ATTRIBUTES DLLEXPORT::DLL_FUNC 

 

ꜞ☻♩- 4.5.4 C#ⱪ꜡◓ꜝⱶ  

01: [System.Runtime.InteropServices. DllImport ( @"C: \ ... \ McSimpleTankExecute.dll" )]  

02:  public  static  extern  void  DLL_FUNC_( ref  double Qini, ref long sec_num, ref  double Q, string  FilePath )  

 

 

4. 6 ♦Ᵽ♇◓ ─  

↓↓≢│⁸Fortran ⱪ꜡◓ꜝⱶ⁸C#ⱪ꜡◓ꜝⱶ≤╙Microsoft Visual Studio 2013 VS2013

╩ ™≡ 64bit ≢ ╩ ℮↓≤╩ ⌐ ∆╢⁹ 

Fortran ≢ ∆╢ DLL │⁸♄▬♫Ⱶ♇◒הꜞfi◒הꜝ▬Ⱪꜝꜞ─ ≢ ∆╢

↓≤≤⌂╢─≢⁸VS2013─ⱪ꜡☺▼◒♩─ ╩♄▬♫Ⱶ♇◒הꜞfi◒הꜝ▬Ⱪꜝꜞ

⌐∆╢⁹ VS2013╩ ∟ →⁸ ⱨ□▬ꜟ >  > ⱪ꜡☺▼◒♩ ⱷ♬ꜙכ╩ ⇔

≡⁸₈▬fi♥ꜟ R Visual  Fortran⁸♄▬♫Ⱶ♇◒הꜞfi◒הꜝ▬Ⱪꜝꜞ₉כ╩ ∆╢⁹

( - 4.6.1) ⁹ⱪ꜡☺▼◒♩─ │ ≢╟™⁹♦ⱨ◊ꜟ♩ ≢│⁸VS2013─ⱪ꜡☺▼

◒♩ ⌐ .dll ╩ ↑√╙─⅜ ↕╣╢ DLL─ ⌐⌂╢⁹↓↓≢│⁸ ↕╣

√ DLL⅜ ─ ─ ∆╢ DLL≤ ⅜ ⇔⌂™╟℮⌐∆╢√╘⁸ ⸗♦ꜟ─

⌐╙≤≠⅝₈jp.xx.yyyy.McSimpleTank Execute₉≤∆╢↓≤≤∆╢⁹ 

 

 

 

- 4. 6. 1 Fortran ⱪ꜡☺▼◒♩─  
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╕√⁸ ∆╢ⱪ꜡◓ꜝⱶ╩ 64bit ⌐∆╢√╘⁸ ☺כfi─ⱪ꜡Ɽ♥▫Ɑꜛ◦כꜙꜞ♁

╩ ⅝⁸ ⱪ꜡Ɽ♥▫─♃Ⱪ╩ ⇔⁸ ⱪꜝ♇♩ⱨ◊כⱶ╩ x64⌐∆╢ - 4.6.2 ⁹ 

 

 

- 4.6.2  Fortran ⱪ꜡☺▼◒♩─ 64bit  

 

ꜝ♇Ⱨfi◓ ⸗♦ꜟ╩ ∆╢≤⅝⌐ ⌐⌂╢─≢⁸ ↕╣╢ DLL─Ɽ☻╩

⇔≡⅔ↄ - 4.6.3: ─ │⁸C:\ Source\ jp.xx.yyyy.McSimpleTankExecute \ Debug\  

jp.xx.yyyy.McSimpleTankExecute.dll ≢№╢⁹⁹ 

 

 

- 4.6.3  DLL ─ Ɽ☻─  

 

 ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ ╙ Visual Studio ╩ ™≡ ℮⁹ ─ ⸗♦ꜟ ≤

⌐ CommonMP ⸗♦ꜟ ─√╘─ Visual Studio ꜟ▬□fiⱨꜛ◦כꜙꜞ♁─

₈CommonMP▬fi☻♩כꜟ♦▫꜠◒♩ꜞ\ Source\ HYMCO\ OptionImpl \  

↕╣√ DLL  
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ModelDeveloperExpressEdition\ TestModelDeveloperMainExp.sln₉╩ Visual Studio ⅛╠

∟ →╢⁹↓↓≢│⁸64bit ≢ fi₈TestModelDeveloperMainExp₉ꜛ◦כꜙꜞ♁⁸≢─╢∆

─ⱪ꜡Ɽ♥▫ ╩ ™≡⁸ ⱪ꜡Ɽ♥▫⌐⅔™≡ ⱪꜝ♇♩ⱨ◊כⱶ╩ x64 ⌐∆╢

( - 4.6.4) ⁹ 

 

 

- 4.6.4  C#ⱪ꜡☺▼◒♩─ 64bit  

 

 

4.7 ꜝ♇Ⱨfi◓ DLLהꜟ♦⸗ ─  

ꜝ♇Ⱨfi◓─ ⌐≈™≡│⁸ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ ⌐ ™≡⁸DLL ─ ≢

™⁸ ⇔⌂⅜╠ ∆╢─⅜ ≢№╢⁹ꜝ ♇Ⱨfi◓ ⸗♦ꜟ⌐≈™≡│⁸

─ ⸗♦ꜟ≤╒╓ ─ ≢ ╩ ╘╢↓≤⅜≢⅝╢⁹ꜝ♇Ⱨfi◓ ⸗♦ꜟ─

◒ꜝ☻─ ─ │⁸ ◒ꜝ☻⁸ ⱨ□◒♩ꜞ◒ꜝ☻⁸ ─☻ꜝ◒♃כ♦ ≢

℮⁹↓─ ≈─◒ꜝ☻⌐ ⇔≡│⁸DLL ≤│ ⇔≡ ≢⅝⁸ ╙≢⅝╢⁹

↓─ ≈─◒ꜝ☻─ ⅜ ⇔√ ⁸ ⸗♦ꜟ◒ꜝ☻╩ ∆╢⁹ ⸗♦ꜟ◒ꜝ☻⌐

≈™≡│⁸DLL ╩ ┘ ∆ ⅜№╢─≢⁸DLL ≤ ⌐ ╩ ╘╢⁹∕─

⁸Fortran ≢ ⇔√ DLL─ ┘ ⇔╩ ⌐∆╢√╘⁸₈4.6 ♦Ᵽ♇◓ ─

₉≢ ⇔√ Fortran ≢ ⇔√ DLL─ Ɽ☻╩ ⸗♦ꜟ◒ꜝ☻─ ≢ꜞ☻♩- 4.7

─╟℮⌐ ∆╢⁹ 

 ─ ⸗♦ꜟ─ ─ ─ ⌐≈™≡│⁸◖fi♁כꜟ ⅜ ⅎ⌂™─≢⁸

♩כⱳ┌╣№≢♃כ♦ ╩ ⸗♦ꜟ╩ ⇔≡ ∆╢⅛⁸♥◐☻♩ⱨ□▬

ꜟ ╩ ∫≡ ∆╢≤╟™⁹↓╣╙ ─ ⸗♦ꜟ─ ≤ ≢№╢⁹ 
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ꜞ☻♩- 4.7 DLL ─Ɽ☻─  

01:private  const  string  sDllFileName = @"C:\ Source\ jp.xx.yyyy.McSimpleTankExecute \ x64\ Debug\ jp.xx.yyyy.McS

impleTankExecute.dll" ;   

02: [System.Runtime.InteropServices. DllImport (sDllFileName)]  

03:private  static  extern  void  DLL_CALC(ref  double Rain,  ref  double Q);  

 

 

4. 8 ┼─ Ɽ♇◔כ☺  

♦Ᵽ♇◓⅜ ⇔√ ⸗♦ꜟ╩∕─╕╕⁸CommonMP─ ⌐▬fi☻♩כꜟ⇔≡╙

⅛∆↓≤│≢⅝⌂™⁹ꜝ♇Ⱨfi◓ ⸗♦ꜟ⅛╠ DLL ─ DLL╩ ≈↑╠╣╢╟℮

⌐Ɽ☻─ ╩ ∆╢ ⅜№╢⁹ ─ ⌐│⁸ ⸗♦ꜟ╩Ɽ♇◔כ☺ ⇔⌂

™ ≤Ɽ♇◔כ☺ ╩ ℮ ⅜№╢⁹Ɽ♇◔כ☺ ⇔⌂™ ⅜ ≢№╢⅜⁸ꜚ ◙כ

⅜ ⸗♦ꜟ╩▬fi☻♩כꜟ∆╢ ⅜ ⌐⌂╢⁹Ɽ♇◔כ☺ ⇔√╙─│⁸

CommonMP─ ⸗♦ꜟ─ꜝ▬Ⱪꜝꜞ ⱷ♬ꜙכ⅛╠▬fi☻♩כꜟ╛ ≢⅝╢╟℮⌐⌂

╢─≢⁸Ɽ♇◔כ☺ ≥ꜞ♪ⱨ꜠fi◙כꜚ╙╡╟─╙™⌂⇔ ⅎ╢⁹ 

 

4.8.1 Ɽ♇◔כ☺ ⇔⌂™  

╕∏⁸DLL ┼─Ɽ☻╩ ⌐ ╦∑≡ ─╟℮⌐ ∆╢⁹DLL ─ DLL

│ CommonMP▬fi☻♩כꜟ♦▫꜠◒♩ꜞ─ Execute\ bin \ FortranModelDll ♦▫꜠◒♩ꜞ⌐

⅛╣╢↓≤⌐⌂∫≡™╢─≢⁸ꜝ ♇Ⱨfi◓ ⸗♦ꜟ─ DLL⅛╠─ Ɽ☻╩ ∆╢ ꜞ

☻♩- 4.8 ⁹ ↓↓≢│⁸2 ≢⁸ ─ DLL─Ɽ☻╩◖ⱷfi♩▪►♩⇔≡⁸1 ─

─Ɽ☻╩ ⌐⇔≡™╢⁹  

 

ꜞ☻♩- 4.8 DLL ─Ɽ☻─  

01:  public  const  string  sDllFileName = @"FortranModle\ jp.xx.yyyy.McSimpleTankExecute.dll" ;  

02: //public  const  string  sDllFileName = @"C:\ Source\ jp.xx.yyyy.McSimpleTankExecute \ x64\ Debug\ jp.xx.  

yyyy.McSimpleTankExecute.dll";  

 

⇔√ ⸗♦ꜟ ꜝ♇Ⱨfi◓ ⸗♦ꜟ≤ DLL │∕╣∙╣⁸CommonMP▬fi

─ꜞ♩◒꜠▫♦ꜟכ♩☻ Execjte \ bin ♦▫꜠◒♩ꜞ≤ Execute\ bin \ FortranDll ♦▫꜠◒♩

ꜞ⌐◖Ⱨ⁸┌╣∆כCommonMP≢ ⅎ╢╟℮⌐⌂╢⁹ 

 

4.8.2  Ɽ♇◔כ☺ ∆╢  

 Ɽ♇◔כ☺ ∆╢ │⁸DLL ─Ɽ☻╩ ∆╢≤≤╙⌐⁸ ⌐ ∂≡ⱨ□◒♩

ꜞ◒ꜝ☻ⱨ□▬ꜟ─♁כ◖☻כ♪⌐ ↕╣≡™╢ ⸗♦ꜟ─ ▪▬◖fi─Ɽ☻≤

⸗♦ꜟ ─Ɽ☻╩ ↑ ⅎ╢⁹∕⇔≡⁸ - 4.8 ─╟℮⌂ ⌐ⱨ□▬ꜟ╩ ⇔≡⁸

╩ ZIP  Ⱪ∆╢⁹▬◌כ▪╡╟⌐
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- 4.8 Ɽ♇◔כ☺ ∆╢ ─ⱨ□▬ꜟ─  

 

  

DLL

DLL DLL
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5. ꜝ♇Ⱨfi◓─  

↓↓≢│⁸ꜝ ♇Ⱨfi◓ ─ ≤⇔≡♃fi◒⸗♦ꜟ ⸗♦ꜟ ≤◐Ⱡⱴ♅♇◒►

ꜟ♦⸗Ⱪכ▼ ⸗♦ꜟ ─ ⌐≈™≡ ╩ ™≡ ╩ ∆╢⁹

♃fi◒⸗♦ꜟ│⁸ ♃fi◒─ ⌂⸗♦ꜟ≢⁸ ╘≡ꜝ♇Ⱨfi◓ ╩ ∆╢─⌐│

⇔≡™╢≤ ⅎ╠╣╢⁹╕√⁸ ⸗♦ꜟ≢│⁸ꜝ ♇Ⱨfi◓ ⸗♦ꜟ≤ DLL

≢ ╛♃כ♦─ ╩ ∆╢≤≤╙⌐⁸ ♃כ♦ ⌐ ⱨ♃כ♦

□▬ꜟ╩ ╖ ╢ ≤⌂∫≡™╢─≢⁸╟╡ ⌂ꜝ♇Ⱨfi◓ ╩ ∆╢─⌐ ⇔

≡™╢⁹ 

 

5.1 ♃fi◒⸗♦ꜟ─  

5.1.1  ⸗♦ꜟ ⱪ꜡◓ꜝⱶ ─  

↓↓≢│⁸ ℮♃fi◒⸗♦ꜟ - 5.1.1 │⁸ ♃fi◒─⸗♦ꜟ≢№╢⁹♃fi◒─

⅔╟┘ ⌐ ╩ ≈∏≈╙≈⁹ │⁸ ─≤⅔╡≤⌂╢⁹ 

 

 

 
Ä(

ÄÔ
ὶ  ή  ή 

 

ή ὃ Ὄ  ὒ   (  ὒ ─≤⅝ 

ή  π  (  ὒ ─≤⅝ 

ή ὃ Ὄ 

1
!ÒÅÁ

σȢφ
 ή  ή  

    ↓↓⌐⁸H: ♃fi◒ mm ⁸t:  hour ⁸r:  mm/h ⁸ 

q1: mm/h ⁸q2: mm/h ⁸L1: ↕ mm ⁸ 

A1: ⁸A2: ⁸Area:  km2 ⁸ 

Q: m3/sec  

 

 

- 5.1. 1 ♃fi◒⸗♦ꜟ─  
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5.1.2  ○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ─  

○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ─♁כ◖☻כ♪╩ꜞ☻♩- 5.1.2 ⌐ ∆⁹ 

1 11 ─ SimpleTank_data⸗☺ꜙכꜟ≢ ◘Ⱪꜟכ♅fi ≢ ™╢ ╩ ⇔

≡™╢⁹∕╣∙╣─ ─ │⁸ ╤⌐ ↄ◖ⱷfi♩ ⌐ ↕╣≡™╢≤⅔╡≢№╢⁹ 

13 19 ⅜ⱷ▬fiⱪ꜡◓ꜝⱶ SimpleTank ≢⁸↓─⌂⅛≢ ≈─◘Ⱪꜟכ♅fi╩

┘ ⇔≡™╢⁹∕╣∙╣⁸ReadData ─♃כ♦ ╖ ╖ ⁸Calculate ⅔╟┘

Output ⱨ□▬ꜟ ≢№╢⁹ 

21 68 ─◘Ⱪꜟכ♅fi ReadData│⁸╕∏ 31 42 ≢♥◐☻♩ⱨ□▬ꜟ

simulation.ctl ⅛╠◦Ⱶꜙ꜠כ◦ꜛfi⌐ ™╢Ɽꜝⱷכ♃╩ ╖ ╗⁹∕⇔≡⁸44 50

≢ ─♃כ♦ ∫√ⱨ□▬ꜟ╩ ╖ ─♃כ♦ ╩ ⅎ⁸♃▬ⱶ☻♃fiⱪ≤

┘╟⅔♃כ♦ ╩♃כ♦ ∆╢ ∕╣∙╣ timestamp⁸rain ⁸Q ─ ╩

⇔⁸52 55 ≢ ╡ ≡╢⁹ 

58 66 ⱪ≢⁸כꜟ─ ≥ⱨ□▬ꜟ⅛╠♃▬ⱶ☻♃fiⱪ♃כ♦ ─ ♃כ♦

╩ ╖ ╡⁸∕╣∙╣ timestamp ⁸rain ⌐ ∆╢⁹ 

 70 107 ─◘Ⱪꜟכ♅fi Calculate ≢ ╩ ∆╢⁹78 84 ≢♃fi◒─

⅛╠ ☻♥♇ⱪ ─ mm/h ⅔╟┘ m3/s ╩ ∆╢⁹86 ≢

─♃fi◒ ╩ ☻♥♇ⱪ ─ ╩ ∆╢ Hpre ⌐ ∆╢⁹ 

 88 106 ⅜ ╩ ∆╢ⱷ▬fiꜟכⱪ≢№╢⁹ꜟ ☻ⱪ◌►fi♃≤⇔≡♃▬ⱶכ

♥♇ⱪ ╩ ∆╢ t ╩ ╩ⱪכꜟ⁸≡™ ∆↔≤⌐ ↕∑≡™╢⁹89

95 ⅜ 1☻♥♇ⱪ ♃fi◒ ─ ─ ≢№╡⁸97 ≢ ☻♥♇ⱪ ─♃fi◒

≤ ⅛╠ ─♃fi◒ ╩ ⇔⁸ H⌐ ⇔≡™╢⁹98 104 ≢

─♃fi◒ ╩ ™≡ ⅛╠─ ╩ ╘≡⁸ ⌐ ╩ ∂╢↓

≤⌐╟╡ ╩ ⇔≡™╢⁹105 ≢ ─☻♥♇ⱪ╩ ∆╢√╘⌐⁸ ─♃fi◒

╩ 1☻♥♇ⱪ ─♃fi◒ ╩ ∆╢√╘─ Hpre⌐ ∆╢⁹ 

 ♃▬ⱶ☻♥♇ⱪ ─ ⅜ ⇔√╠⁸◘Ⱪꜟכ♅fi Output⌐╟╡ ╩ⱨ□▬

ꜟ ∆╢⁹ 

 

ꜞ☻♩- 5.1. 2 ♃fi◒⸗♦ꜟ─○ꜞ☺♫ꜟ Fortran ♪כ◖☻כ♁ SimpleTankFor.f90  

001: module SimpleTank_data 

002:      implicit  none 

003:    

004:      double precision  Dt                            !  time step(sec)  

005:      character  output_file*30                        !  Output File  Name 

006:      double precision  Area,  A1, A2, L1              !  parameters  for  A1, A2,  L1 

007:      double precision  Hini                           !  Initial  Water Level  of  Tank 

008:      integer  step_num                               !  Total  Time Step Number 

009:      character *30,  allocatable  ::  time_stamp(:)      !  Character  String  of  Time Stamp  

010:      double precision ,  allocatable  ::  rain(:),  Q(:)  !  Rain(mm/h), Discharge(m3/s)    

011:  end module 

012:    

013:  program SimpleTank  
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014:     implicit  none 

015:      

016:     call  ReadData() 

017:     call  Calculate()  

018:     call  Output()    

019:  end program SimpleTank     

020:     

021:  subroutine  ReadData() 

022:     use SimpleTank_data 

023:     implicit  none 

024:      

025:     character *30 rain_file  

026:     character *100 line_buf  

027:      

028:     integer  i  

029:     integer  line_num 

030:    

031:     open(1,  file= 'simulation.ctl' ,  status= 'old' )  

032:      

033:     read(1,  '(20x,f10.3)' )  Dt 

034:     read(1,  '(20xa30)' )  rain_file  

035:     read(1,  '(20xa30)' )  output_file  

036:     read(1,  '(20x,f10.3)' )  Area 

037:     read(1,  '(20x,f10.3)' )  A1 

038:     read(1,  '(20x,f10.3)' )  A2 

039:     read(1,  '(20x,f10.3)' )  L1 

040:     read(1,  '(20x,f10.3)' )  Hini  

041:      

042:     close (1)  

043:      

044:     open(2,  file=rain_file,  status= 'old' )  

045:     line_num=0 

046:     do 

047:         read(2,  *,  end=999)  

048:         line_num=line_num+1 

049:     end do 

050:  999 close (2)  

051:        

052:     step_num=line_num- 3 

053:     allocate (time_stamp(step_num))  

054:     allocate (rain(step_num))  

055:     allocate (Q(step_num)) 

056:      

057:     open(3,  file=rain_file,  status= 'old' )  

058:     do i=1,  line_num 

059:         if (i  < 4)  then 

060:             read(3,*)  

061:             cycle  

062:         end if  

063:         read(3, '(a25)' )  line_buf  

064:         time_stamp(i - 3)=line_buf(1:16)  

065:         read(line_buf(18:25),*)  rain(i - 3)  

066:     end do 

067:     close (3)     

068:  end subroutine  ReadData 
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069:      

070:  subroutine  Calculate  

071:     use SimpleTank_data 

072:     implicit  none  

073:     integer  t  

074:     double precision  H,Hpre     !  Current  and Previous Water Level  of  Tank 

075:     double precision  Din,D1,D2  !  Depth of  Rainfall  and Runoff for  1 step 

076:     double precision  Q1,Q2      !  Depth of  Runoff par hour   

077:    

078:     Q2=A2*Hini 

079:     if (Hini<L1)  then 

080:         Q1=0.0 

081:     else  

082:         Q1=A1*(Hini- L1) 

083:     end if  

084:     Q(1)=Area*(Q1+Q2)/3.6 

085:        

086:     Hpre=Hini 

087:    

088:     do t=2,step_num 

089:         Din=Dt/3600.0*rain(t - 1)  

090:         D2=A2*Hpre*Dt/3600.0 

091:         if (Hpre<L1) then 

092:             D1=0.0 

093:         else  

094:             D1=A1*(Hpre- L1)*Dt/3600.0  

095:         end if  

096:    

097:         H=Hpre+Din- D1- D2 

098:         if (H<L1) then 

099:             Q1=0.0 

100:         else  

101:             Q1=A1*(H- L1) 

102:         end if  

103:         Q2=A2*H 

104:         Q(t)=Area*(Q1+Q2)/3.6  

105:         Hpre=H 

106:     end do   

107:  end subroutine  Calculate  

108:     

109:  subroutine  Output 

110:     use SimpleTank_data 

111:     implicit  none 

112:     integer  t  

113:    

114:     open(4,  file=output_file,  status= 'replace' )  

115:     write (4, '(a)' )  'Time,  Discharge'  

116:     do t=1,step_num 

117:         write  (4,  '(a16,a1,f0.3)' )  trim (time_stamp(t)), ',' ,Q(t)  

118:     end do 

119:     close (4)    

120:  end subroutine  Output 
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5.1.3  ꜝ♇Ⱨfi◓ ⸗♦ꜟ─  

 ○ꜞ☺♫ꜟ Fortran ⱪ꜡◓ꜝⱶ─ ╩ ⇔≡⁸╕∏ ─╙⌂℮╟─≤⅜♃כ♦

⅜№╢⅛╩ ∆╢⁹↓─♃fi◒ ⸗♦ꜟ─ │⁸ │♃כ♦ ─

⁸╡№≢♃כ♦ │♃כ♦ ─↓⁹╢№≢♃כ♦ ⌐⁸ ꜟ▬□ⱨ♃כ♦ ⅔╟

┘ ꜟ▬□ⱨ♃כ♦ ⁸♃fi◒ ⸗♦ꜟ─ Ɽꜝⱷכ♃╩♥◐☻♩ⱨ□▬ꜟ⅛╠

╖ ╗╟℮⌐⌂∫≡™╢⁹↓╣╩ CommonMP─ ⸗♦ꜟ─ ⌐∆╢≤ - 5.1.3 .1 ─╟

℮⌂ ⌐∆╢ ⅜ ⅎ╠╣╢⁹ 

 ≤⇔≡⁸CommonMP─ ⸗♦ꜟ≢│⁸ │♃כ♦ ⸗♦ꜟ ⅛╠ ꜞ

fi◒╩ ⇔≡ ↑ ⇔∆╢↓≤≤⇔≡™╢⁹↓─ │⁸ ╩ⱳ▬fi♩

≤⇔≡ ↑ ╡⁸ ╩ⱳ▬fi♩ ≤⇔≡ ∆╢╟℮⌐∆╢⁹ ⌐

⌂Ɽꜝⱷכ♃⅔╟┘ │ ⸗♦ꜟ─ⱪ꜡Ɽ♥▫ ⅛╠⅛╠ ∆╢╟℮⌐∆╢⁹ 

 

 

- 5.1. 3.1  ♃fi◒⸗♦ꜟ─ ⸗♦ꜟ─  

 

 ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ ⸗♦ꜟ◒ꜝ☻≢ ∆╢═⅝ ⌂ⱷ♁♇♪│⁸ ─

╩ ℮ Initialize ⱷ♁♇♪⁸ ☻♥♇ⱪ ─ ╩ ℮ Calculate ⱷ♁♇♪⅔

╟┘ ╩ ∆╢ DataFusionⱷ♁♇♪≢№╢⁹↓╣╠─℮∟⁸DLL ≢ ∆

═⅝ │⁸ ─ Initialize ⱷ♁♇♪⅛╠ ┘ ∆◘Ⱪꜟכ♅fi⅜

≤ ☻♥♇ⱪ ─ Calculate ⱷ♁♇♪⅛╠ ┘ ∆◘Ⱪꜟכ♅fi⅜ ⅜№╢

⅜⁸↓─♃fi◒ ⸗♦ꜟ─ │ ─♃fi◒─ ╩ ∆╢∞↑≢№╡ ⌂

─≢⁸ꜝ♇Ⱨfi◓ ⸗♦ꜟ ≢ ∆╢↓≤≤∆╢⁹╟∫≡⁸DLL ≢ ∆╢
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│⁸Calcu lation ⱷ♁♇♪≤ DataFusionⱷ♁♇♪─╖≢№╢⁹╕√⁸DLL ≢│⁸

╩ ∆╢↓≤⅜≢⅝⌂™─≢⁸◘Ⱪꜟכ♅fi─ ≤⇔≡ꜝ♇Ⱨfi◓ ⸗

♦ꜟ⅛╠─ ┘ ⇔ ⌐∆═≡ ↑ ⇔⇔⁸ꜝ♇Ⱨfi◓ ⸗♦ꜟ ≢ ∆╢↓≤≤∆

╢ - 5.1.3. 2 ⁹ 

 

 

- 5.1. 3. 2 ♃fi◒⸗♦ꜟ─ ⸗♦ꜟ─  

 

 

5.1.4 DLL ─  

DLL ≢│⁸ꜝ♇Ⱨfi◓ ╩♃כ♦╠⅛ꜟ♦⸗ ↑ ╡⁸ ╩ ⇔⁸ ┘ꜝ♇

Ⱨfi◓ ⸗♦ꜟ⌐ ∆ ╩ ≈⁹ - 5.1.3.2 ⌐ ⇔√≤⅔╡⁸↓─♃fi◒ ⸗♦

ꜟ─◘fiⱪꜟ≢│⁸ ☻♥♇ⱪ ─ Calculate ⱷ♁♇♪⅛╠ ┘ ∆◘Ⱪꜟכ♅

fi ─╖╩ ∆╢↓≤≤∆╢⁹ ⸗♦ꜟ⅛╠ ⁸Fortran│♃כ♦╢╣↕ ─◘Ⱪꜟכ

♅fi─ ≤⇔≡ ↑ ╡⁸ ∂ ≤⇔≡ ∆ ╩♃כ♦ ↑ ∆≤™℮╟╡│⁸ꜝ ♇Ⱨ

fi◓ ⸗♦ꜟ─ C#ⱪ꜡◓ꜝⱶ≤ DLL ─ Fortran ⱪ꜡◓ꜝⱶ≢ⱷ♁♇♪⅔╟┘◘Ⱪ

─fi♅כꜟ ╩ ∆╢≤™℮▬ⱷ⁹╢№≢☺כ ⁹ꜝ ♇Ⱨfi◓ ⸗♦ꜟ⅛╠ ⌐

⌂ ╩∆═≡ ≤⇔≡ ↑ ╢↓≤≤⌂╡⁸ ─ ⅜ ↄ⌂╡ ⌐⌂╢─≢⁸

⅜ ≢№╢ ♃fi◒⸗♦ꜟ─ │⁸8 ≤⌂╢⁹ ⌐│ ᴅT ─

╙ ╘⁸∆═≡─CommonMP≢ ⇔√ ⌐ ⌂ ╩ ╘⌂↑╣┌⌂╠⌂™⁹⁹

╕√⁸C#≤ Fortran ≢│ ─ ™⌐ ™⅜№╢↓≤⌐╙ ╩ ℮ ⅜№╢⁹C#─

─▬fi♦♇◒☻│ ⌐ 0 ⅛╠ ╕╢─⌐ ⇔≡⁸Fortran ≢│♦ⱨ◊ꜟ♩≢│ 1 ⅛╠

╕╢⁹╕√⁸C#⅛╠ Fortran ⌐ ╩♃כ♦ ∆≤⅝│⁸ ─ ⌐ ◘▬

☼╩ ≢♃כ♦ ∆ ⅜№╢⁹Fortran ≤∕╣⌐ ∆╢C#─ ─ ╩ - 5.1.4

⌐ ∆⁹ 

 

DLL Fortran

C#

Initialize() Calculate() DataFusion()

DLL_CALC(H, Rain, Dt, Area, A1, A2, L1, Q)
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- 5.1. 4 ─  

─  C# Fortran  

β1 long A  i nteger A 

 float A  r eal A 

 double A double precision A  

β2 

long[ ] A = new long[30] ;  

float[] A = new float[30];  

double[] A = new double[30];  

long len = A.length();  

I nteger len  

integer A(0:len - 1)  

real A(0:len - 1)  

double precision A(0:len - 1)  

β2 
string A = ΓABCó;  

long len = A.length();  

I nteger len  

character A*len  

β1 C#─ │ int ╩ ™╢⅜⁸↓↓≢│ long ⌐⇔⌂™≤ ⅜כꜝ◄⌐ ∆╢⁹ 

β2 C# ─ ⅔╟┘ │⁸ ≤│ ─ ≢ Fortran ⱪ꜡◓ꜝⱶ⌐ ⅎ╢ ⅜№

╢⁹ 

 

 

5.1.5 ꜝ♇Ⱨfi◓ ⸗♦ꜟ─  

ꜝ♇Ⱨfi◓ ⸗♦ꜟ─ │⁸ ─ C#≢ ⇔√ ⸗♦ꜟ≤№╕╡ ╦╠⌂™⁹

DLL ╩ ┘ ∆ⱷ♁♇♪─ ⅜ ⌂╢∞↑≢№╡⁸↓─ ╩ ⌐ ⇔≡⁸

⇔⌂⅜╠ ⇔≡™ↄ⁹ ─≤⅔╡ ⸗♦ꜟ│⁸ ⸗♦ꜟ ◒ꜝ☻⁸ ⱨ□

◒♩ꜞ◒ꜝ☻⁸ ┘╟⅔⁸☻ꜝ◒♃כ♦ ⸗♦ꜟ◒ꜝ☻─ ≈─◒ꜝ☻ ⱨ□▬ꜟ ⅛

╠ ↕╣≡⅔╡⁸↓─ ≢ ⇔≡™ↄ⁹DLL ╩ ┘ ∆ │⁸ ⸗♦ꜟ◒

ꜝ☻─ ≢ ↕╣╢─≢⁸↓─ ∞↑│⁸DLL ─ ≤ ⌐ ∫≡™ↄ⁹↓↓

≢│⁸CommonMP│ C:\ CMP\ Ver1.6\♦▫꜠◒♩ꜞ⌐▬fi☻♩כꜟ↕╣≡™╢≤™℮ ≢

╩ ℮⁹ 

 

 

5.1.5. 1 ─  

 C:\ CMP\ Ver1.6\ CommonMP\ Source\ HYMCO\ OptionImpl \ ModelDeveloperExpressEdition ♦

▫꜠◒♩ꜞ─ ⌐№╢ Visual Studio  fiⱨ□▬ꜟ₈TestModelDeveloperꜛ◦כꜙꜞ♁─

MainExp.sln₉╩♄Ⱪꜟ◒ꜞ♇◒⇔≡⁸Visual Studio ╩ ∟ →╢ - 5.1.5.1 .1 ⁹ 
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- 5.1.5. 1.1  Visual Studio ─  

 

 ⌐ ◦☻♥ⱶ╩ 64bit ⌐☿♇♩∆╢⁹Visual Studio ⅜ ∟№⅜∫√╠⁸ ⱦꜟ♪ > 

ⱴⱠכꜗ☺כ ⱷ♬ꜙכ╩ ⇔⁸₈ ⱴⱠ₉כꜗ☺כ►▫fi♪►╩ ↄ⁹∕⇔≡⁸

₈▪◒♥▫Ⱪ♁ꜞꜙכ◦ꜛfiⱪꜝ♇♩ⱨ◊כⱶ₉─ ╩ x64⌐☿♇♩⇔⁸₈ ∂╢₉Ⱳ♃fi

╩◒ꜞ♇◒∆╢ - 5.1.5. 1. 2 ⁹ 

 

 

 

- 5.1.5. 1. 2 ◦☻♥ⱶ╩ 64bit ⌐   

 

 

 ↓─ ≢⁸ ⱦꜟ♪ > ♁ꜞꜙכ◦ꜛfi─ꜞⱦꜟ♪ ⱷ♬ꜙכ╩ ⇔≡⁸CommonMP─

╩ 64bit ⇔ꜟ▬fiⱤ◖≢♪כ⸗ ⅜☺כ☿♇ⱷכꜝ◄⁸≥╢∆⁹∆ ≡ↄ╢

─≢⁸↓╣╩ ≈ ≈ ⇔≡™ↄ - 5. 1.5. 1. 3 ⁹ 

♄Ⱪꜟ 

◒ꜞ♇◒ 
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- 5. 1.5. 1. 3 ⱦꜟ♪כꜝ◄ה 

 

 ↓↓≢│⁸18 ⅜כꜝ◄─ ⇔≡™╢⁹ ⅎ┌⁸ ─ 74 ♇ⱷכꜝ◄⁸│כꜝ◄─

☿ כ ☺ ⅛ ╠ ⁸ MyModelProperty ⱪ ꜡ ☺ ▼ ◒ ♩ ≢ ⇔ ≡ ™ ≡ ⁸ ₈ copy 

en\ MyModelProperty.resources.dll .. \ .. \ .. \ .. \ .. \ .. \ Execute\ bin \ en₉≤™℮◖ⱴfi♪

⅜כꜝ◄≢ ⇔≡™╢↓≤⅜╦⅛╢ - 5. 1.5. 1. 4 fi◄◒☻ⱪꜛ◦כꜙꜞ♁⁸≢↓⧵⁹

─כꜝכ꜡ ─ MyModelPropertyⱪ꜡☺▼◒♩─▪▬◖fi╩ ◒ꜞ♇◒⇔≡⁸₈ⱪ꜡Ɽ♥

▫₉╩ ⇔≡⁸MyModelPropertyⱪ꜡☺▼◒♩─ⱪ꜡Ɽ♥▫ ╩ ↕∑╢⁹ 

 

 

- 5. 1.5. 1. 4 ⱦꜟ♪כꜝ◄ה 

 

 

ⱦꜟ♪▬ⱬfi♩─♃Ⱪ╩◒ꜞ♇◒⇔≡⁸₈ⱦꜟ♪ ⌐ ∆╢◖ⱴfi♪ꜝ▬fi₉─◖ⱴ

fi♪ ─ ⌐₈REM₉╩ ⇔⁸◖ⱷfi♩▪►♩∆╢ - 5. 1.5. 1. 5 ⁹ 

 

 

 כꜝ◄18

☺☿♇ⱷכꜝ◄  
◒ꜞ♇◒≢

₈ⱪ꜡Ɽ♥▫₉

╩  



 

-  27 -  

 

- 5. 1.5. 1. 5 ⱦꜟ♪כꜝ◄ה─  

 

 

╩ ⇔√ ⁸ ⱦꜟ♪ > ♁ꜞꜙכ◦ꜛfi─ⱦꜟ♪ ╩ ⅜כꜝ◄⁸≥╢∆

∫≡™╢↓≤⅜ ≢⅝╢⁹ ⌐ ╡ 17 ╩כꜝ◄─ ∆╢ -

5. 1.5. 1. 6 ⁹ 

 

 

- 5. 1.5. 1. 6 ⱦꜟ♪כꜝ◄ה─  

 

 

√∫⌂ↄ⌂≡═∆⅜כꜝ◄ ⁸ ♦Ᵽ♇◓ > ♦Ᵽ♇◓⌂⇔≢ ╩ ⇔⁸ 

₈REM₉≤  



 

-  28 -  

⅛╠ CommonMP⅜ ∟ ⅜∫≡⅝√╠⁸ ─ │ ≢№╢ -

5. 1.5. 1. 7 ⁹ 

 

 

- 5. 1.5. 1. 7 CommonMP ─  

 

 

5.1.5.2  ⸗♦ꜟ─└⌂ ─◖Ⱨכ 

CommonMP─ ⸗♦ꜟ│⁸ ⌐ CommonMP─▬fi☻♩כꜟ♦▫꜠◒♩ꜞ ⌐№╢

⸗♦ꜟ─└⌂ ╩ ⌐⇔≡ ∆╢⁹ CommonMP─ ⸗♦ꜟ │⁸

C:\ CMP\ Ver1.6\ CommonMP\ Source\ HYMCO\ OptionImpl ♦▫꜠◒♩ꜞ⌐№╢⁹↓─ ⌐ ⸗

♦ꜟ─└⌂ ≤⌂╢ⱨ□▬ꜟ╩ ╘√ⱨ◊ꜟ♄ MyModel⅜№╢⁹↓╣╩ ∂♦▫꜠◒♩ꜞ

⌐◖Ⱨ⁸⇔כ ⅛╡╛∆™ ╩≈↑╢⁹↓↓≢│⁸jp.xx.yyyy.McSimpleTankWrapper≤

∆╢ - 5. 1.5. 2.1 ⁹ 
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- 5. 1.5. 2.1  ⸗♦ꜟ─└⌂ ─◖Ⱨכ 

 

 jp.xx.yyyy.McSimpleTankWrapper♦▫꜠◒♩ꜞ─ ⌐№╢C#─ⱪ꜡☺▼◒♩ⱨ□▬ꜟ─

╩₈MyModel.csproj₉⅛╠ ⅛╡╛∆™ ⌐ ∆╢⁹↓↓≢│⁸♦▫꜠◒♩ꜞ ╩

╦∑≡₈jp.xx.yyyy.McSimpleTankWrapper.csproj ₉⌐ ∆╢ - 5. 1.5. 2. 2 ⁹ 

 

 

- 5. 1.5. 2. 2 C#ⱪ꜡☺▼◒♩ⱨ□▬ꜟ─ⱨ□▬ꜟ  

 

 

5.1.5.3  ─ ⸗♦ꜟ─ ┼─ ╖ ╖ 

Visual Studio כꜝכ꜡fi◄◒☻ⱪꜛ◦כꜙꜞ♁─  fi₈TestModelꜛ◦כꜙꜞ♁─

DeveloperMainExp₉╩ ◒ꜞ♇◒⇔≡⁸◖fi♥◐☻♩ⱷ♬ꜙכ⅛╠  > ─ⱪ꜡

☺▼◒♩ ╩ ∆╢ - 5. 1.5. 3. 1 ⁹ 

◖Ⱨ⁸≡⇔כ ╩  

 


