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ה* ה  

 

ה ☿fi♃כ 
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─ ╩ ∆╢ ─ ™ ⅜ ⇔≡™╢ ╩ ⇔

╩ ∆╢ ≢ GIS ─ ╩ ⇔√ ♁ⱨ♩╩ ⇔≡™╢

↓─♁ⱨ♩│ ⌐ ∆╢ ╛ ⅛╠ ─ ─ ה ⌐

╢╕≢─ ₁⌂ ≢ ∆╢ ☻כⱬ♃כ♦╩ ⇔≡ ∆╢↓≤╩ ≤⇔

⌐☻▬▼fi♃ⱨ▬◙כꜚ─⧵ GIS ─ ╩ ⇔≡ ⌐ ⅛╡╛∆™

♃כ♦⌂ ⅔╟┘ ╩ ⇔≡™╢≤↓╤⌐ ≈─ ⅜№╢ ─ │

─GIS♁ⱨ♩╩ ™≡╙ ≢№╢⅜ ♁ⱨ♩≢│♦כ♃ⱬכ☻◄fi☺fi╛ⱴ♇ⱪ

⌐ꜝfi♃▬ⱶꜝ▬☿fi☻ⱨꜞכ─◖fiⱳכⱠfi♩╩ ⇔ ∕─ ⌐ ╛

⌐ ╩☻▬▼fi♃ⱨ▬◙כꜚ⌂ ⇔≡™╢↓≤⅛╠ ≤⌂∫≡™

╢↓≤⌐╙℮ ≈─ ⅜№╢ ♁ⱨ♩│ Web ⌐╟╢ ⅛╠─ⱨ▫כ♪Ᵽ♇

◒⌐ ≠⅝ ╩ ה ⇔⌂⅜╠ ┼─ ╩ ╘≡™╢  

 

 ♪כ꞉כ◐

GIS ♁ⱨ♩►▼▪ 

 

 

 

√⌂ ─ ─ ─ ™ ≤⇔≡ ↕╣╢ ╛

┼─ ─ ⅜ ⌐ ╪≢™╢

2009 ∕─ ⌐│ ה ה ─ ⌂≥─ ≢ ⇔ ≢⅝

⌂ↄ⌂∫√ ╩↓╣╠─ ™ ⌐ ⌡≡™╢≤™℮ ⅜№╢

2008 ⌐ ╩ ↄ ≢│↓↓ │ 3% ─ ≢

⇔ 5ha ─ ╙ 3 4% ⇔≡™╢─⌐ ⇔ 5ha ─

│ 2 4%∏≈ ⌐№╢ ↓─╟℮⌐ ╠╣√ ™ ⅜ ╩ ℮≤

™℮ ⅜ ⌐⌂╢⌐≈╣≡ ™ │↓╣╕≢ ⌐ ↄ─ ╩ ⇔⌂↑╣┌⌂

╠⌂™ ⌐ ⇔≡™╢  

↓─╟℮⌂ ≢│ ─╟℮⌂ ≤ ⌐ ∫√ ≢│ ™≈⅛⌂ↄ⌂

                                            
* Correspondin g Author  

E-mail: jones@affrc.go.jp 
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∫≡™╢─⅜ ≢№╡ ╕√ ⌐ ₁─ ─√╘─ ╛ ─

ה ─√╘─ GAP ⌂≥ ╙ ∆╢ ─

⌐ ™ ⌂╙─⌐⌂∫≡⅝≡™╢  

∕↓≢ ╠│↓℮™∫√ ⌐№╢ ™ ─ ╩ ∆╢≤≤╙⌐ ₁

─ ╩ ה ∆╢↓≤≢ ─ ה ⌐ ⅎ╢ ╙ ⌂

↑ ◦☻♥ⱶ─ ╩ ⇔≡™╢ ה 2004 ↓─◦☻♥ⱶ─ ⌐

↑≡│ ─ ╛◘Ⱪ◦☻♥ⱶ─ ≤∕╣╠─ ה ≤™℮ ⅝ↄ

─ ⌐ ↑≡ ╩ ╘≡™╢ ↓─ ה ─ ─ ≤⌂╢─⅜₈ ה

◦☻♥ⱶ₉ ₈PMS₉≤ ∆ ≤ ↑√ GIS ◦☻♥ⱶ

─ ╩ ™≡ ╛ ⌐ ∆╢ ─ ╛ ╩ ∆╢

♁ⱨ♩►▼▪≢№╢ 1  

↓─╟℮⌂ ╩ ™≡ ╛ ─ ╩ ⇔≡ ∆╢ ◦☻♥ⱶ

≤⇔≡│ ↓╣╕≢⌐ ⱪ꜡◓ꜝⱶ ה 1990

◦☻♥ⱶ ה 1997 ≤ ⇔√ ◦☻♥ⱶ ה 1998

◦☻♥ⱶ ╠ 1999 ─ ◦☻♥ⱶ ה 2000

◦☻♥ⱶ ╠ 2002 ◦☻♥ⱶ 2004

◦☻♥ⱶ ╠ 2005 GeoMation/Farm ♁ⱨ♩►▼▪◄fi☺♬▪ꜞfi

◓ 2006 ꜟכ♠ 2007 STAFile 2007

PF ╠2004 ⌐ ≠⅝ ─ ◦☻♥ⱶFARMS

╠ 2009 ⌂≥⅜ ↕╣≡™╢  

PMS ─ ⌐ √∫≡│ ↓╣╠─ ╩ ⌐⇔⌂⅜╠ ⌐

⌐ ∆╢ ה↕∆╛™ ה↕∆╛⇔ ה ⌐ ╩ ⅝ ⅛≈ GIS♁ⱨ♩

≤─ ♃כ♦ ╩ √∑╢↓≤≢GIS─ ה ╩ ⅛⇔≈≈ ⅜

⌐ ≢⅝╢↓≤╩ ⌐⇔≡™╢  

≢│ PMS─ ─ ≈≢№╢ ♁ⱨ♩ ה 2009 ≢

↕╣√GIS ─ ╩ ™≡ ╛ ⌐ ℮ ₁⌂ ╩

℮ ♁ⱨ♩ PMS─ ─ ≤ ⅔╟┘Web ⌐╟╢

─ ⌐≈™≡ ═╢ ⌐ ⇔√ ─™ↄ≈⅛⌐≈™≡

≢─ ╩ ⇔⌂⅜╠ ─ ♁ⱨ♩≤ ∆╢ ⌂⅔

⌂ ה ⌂≥ ─

╛ ⌐ ∆╢ ─ ⌐≈™≡│ ⌐ ∆╢  

 

♁ⱨ♩─ ≤.NET ─  

 

♁ⱨ♩─ⱪ꜡♩♃▬ⱪ≢№╢○ꜞ☺♫ꜟ ╠ 2006 ╠ 2007

│ ⱬכ☻≤⌂∫√ ◦☻♥ⱶ ה 1997 ⅔╟┘

◦☻♥ⱶ 2004 ─ ╩ ⇔≈≈2004 2006 ⌐⅛↑≡ ⇔√╙─≢№∫

√ ⇔⅛⇔ ⅛╠ ⌐☼כ♬ ⇔≡ ╛ ─ ≢ ⌂

⅜ ⇔≡™√↓≤ ♃כ♦⌂ ⌐ ⅜№∫√↓≤ ⅜

ↄ Microsoft Visual Basic 6.0 ⅜ ⅛∫√√╘ ╛ ⌐ ╩

⇔≡™√↓≤⌂≥─ ⅜№∫√  

њ 1 
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∕↓≢ 2007 │↓╣╠─ ⌐ ↑≡ ╩♃כ♦ ☻כⱬ♃כ♦╢∆

≤ⱴ♇ⱪ ◖fiⱳכⱠfi♩╩ ⇔≈≈ ה ╩ Microsoft .NET

VC#.NET ⌐ ⇔√.NET ╩ ⇔√  

↓─.NET ⌐ √∫≡─ │○ꜞ☺♫ꜟ ≢ ↕╣≡™√ ─

╩ ≤⇔ ○ꜞ☺♫ꜟ ⅛╠ ☻כⱬ♃כ♦√⇔ ╩ ∆╢≤ ⌐ ▬◙כꜚ

fi♃ⱨ▼▬☻╩ ∆╢↓≤≤⇔√ ⌐ ↕╣√.NET ─ ♁

ⱨ♩╩ ≤∆╢PMS╩Web ⇔ ╛ ⌐╟╢ Ᵽ♪כ▫ⱨה

♇◒╩ ╕ⅎ≡ꜚכ♬◙כ☼╩ ⇔ ה ╩ ℮↓≤≤⇔√  

 

♁ⱨ♩─  

 

PMS─ ╩⌂∆.NET ─ ♁ⱨ♩ ₈ ♁ⱨ♩₉≤ ∆ │ Microsoft 

SQL Server ⌐ ↕╣√₈ DB₉♦כ♃ⱬכ☻≤ ↓╣⌐ ⇔≡ ◒▪♃כ♦─

☿☻╩ ℮₈ ⱪ꜡◓ꜝⱶ₉⅔╟┘₈ ⱪ꜡◓ꜝⱶ₉⅛╠ ↕╣╢ 2

♁ⱨ♩─ ♃כ♦╢╟⌐☻☿◒▪☻כⱬ♃כ♦│ ה ≢№╡ ∕─√╘─GUI

─ ≤⇔≡ GIS ─ ╩ ™╢↓≤⌐╟╡ ⌐ ♃כ♦⌂

╛ ⌂ ╩ ⇔≡™╢ ∕╣╩ ⌂◖fiⱳכⱠfi♩╩

⇔≡ ⇔≡™╢ ⌂≥⌐ ⅜№╢  

≢│ ♁ⱨ♩─ⱬכ☻≤⌂∫√ ◦☻♥ⱶ ♁ⱨ♩─ⱪ꜡♩♃▬ⱪ

≤⇔≡ ↕╣√○ꜞ☺♫ꜟ ○ꜞ☺♫ꜟ ─ ╩ ⇔ ⌐ ↕╣√ ♁

ⱨ♩ .NET ⌐≈™≡ ⇔⌂⅜╠ ╩ ∆╢ 1  

 

 

♁ⱨ♩─ │ ◦☻♥ⱶ─∕╣╩ ⇔≡⅔╡

─ ↔≤─ ה ה ה ה ה ⌐ ╩♃כ♦╢∆

∆╢↓≤≢№╢ 6 1⅛╠ ⅛╢╟℮⌐↓─ │

◦☻♥ⱶ ○ꜞ☺♫ꜟ .NET ⌐ ⇔≡ ↕╣≡™╢ ╕√ ◦☻

♥ⱶ≤○ꜞ☺♫ꜟ ≢│ ♃כ♦⌂ ♃כ♦╛ ─ ⌂≥─ ╙╒╓

≢№╢ ↓╣│○ꜞ☺♫ꜟ ─ⱬכ☻≤⌂∫√ ◦☻♥ⱶ≤

◦☻♥ⱶ╩ ⌐ ∆╢√╘⌐ fi☺fi╛ⱴ♇ⱪ◄☻כⱬ♃כ♦ ◖fiⱳ

─♩Ⱡfiכ ⌐╟╡ ה ╩ ה ∆╢↓≤╩ ≤⇔≡○ꜞ☺♫

ꜟ ⅜ ↕╣√↓≤⌐ ╢╙─≢№╢ ↓─√╘ ○ꜞ☺♫ꜟ ≢│ ≤⌂╢♦

♃כ ♃כ♦╛ ≤™∫√ │ ◦☻♥ⱶ─∕╣╩╒≤╪≥∕─╕

╕ ⇔√ ≤⌂∫≡™√  

⇔⅛⇔ ○ꜞ☺♫ꜟ ⅛╠ √≤ⅎ┌ ⌂ ⅜ 20 ∞∫

√↓≤ ╩ ∫√ ─ ⅜≢⅝⌂⅛∫√↓≤ ─ ╛ ─

╩ ♃כ♦╢∆ ⅜⌂⅛∫√↓≤⌂≥ ♃כ♦⌂ ♃כ♦╛

⌐ ⅜№╢↓≤│○ꜞ☺♫ꜟ ╩ ┼ ↕∑≡™ↄ ≢ ⌐☼כ♬

⇔≡ ≢№╢≤ ↕╣√ ∕─√╘ ○ꜞ☺♫ꜟ ─ ⌐⅔™≡ ─

1 ─○ꜞ☺♫ꜟ ⌂≥ ╩ ∫√⅜ ⇔≡ ≢│⌂⅛∫√  

 

њ 2 

њ 1 
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.NET ≢ ↕╣√  

∕↓≢ ○ꜞ☺♫ꜟ ≢─ ♃כ♦⌂ ♃כ♦╛ ─ ╩ ⇔ ה

╩ ╘╢↓≤╩ ≤⇔≡.NET ╩ ⇔√ 1⅛╠ ⅛╢╟℮⌐ .NET

≢│ │○ꜞ☺♫ꜟ ╩ ∆╢ ≢ ♃כ♦⌂ ⅜ ♃כ♦╣↕

─ ╙ ↄ─♦כ♃ ≢ ↕╣√ ╕√ ⅛╠─ 6 ⌐ ⅎ

╛ ─ ה ♃כ♦─≡™≈⌐≤⌂ ╙ ↕╣√ ↓╣╠

↕╣√ ─ ↄ│ Web ↕╣√PMS╩ ⇔√ ⅛╠─ⱨ▫כ♪Ᵽ♇◒⌐

≠ↄ╙─≢№╢  

 

DB♦כ♃ⱬכ☻ 

1⌐ ♃כ♦√╣↕ ─╒≤╪≥│ DB≤ ☻כⱬ♃כ♦√╣╠↑≠ ⌐

↕╣╢ DB│ 2⌐ ⇔√ ╠⅛ꜟⱩכ♥─ ↕╣≡⅔╡ ⌐

♃כ♦╢⌂≥ ↔≤⌐ ⅜ꜟⱩכ♥╢∆ ↕╣╢ ≤⌂∫≡™╢  

PMS ≢│ ─ │₈ ⱨ□▬ꜟ₉≢№╡ ⌐ ∂≡

№╢ ─ ╩ ∆╢ⱨ□▬ꜟ ≤ √≤ⅎ┌ ≤ ╩

⌐ ↔≤⌐ ∆╢ⱨ□▬ꜟ≤™∫√ ≢ ⱨ□▬ꜟ╩ ∆╢ DB ≢│

≡™⅔⌐ꜟⱩכ♥ ⱨ□▬ꜟ╩ ♪כ◖─╘√╢∆ ⱨ□▬ꜟ◖כ♪ Ⱪכ♥

ꜟ ≢│óBLOCKID ó◌ꜝⱶ⌐ ↕╣╢ ≡⇔≥כ◐╩ ⱨ□▬ꜟ╩ ∆╢ ⌐

⌂∫≡™╢ 3  

 

ⱪ꜡◓ꜝⱶ 

ⱪ꜡◓ꜝⱶ│ ⱨ□▬ꜟ─ ⅔╟┘ ⱴ☻♃♦כ♃ 1 ─

╩ ℮GUI ▪ⱪꜞ◔כ◦ꜛfi≢№╢ 4  

ⱨ□▬ꜟ─ ≢│ ⱨ□▬ꜟ─ ⱨ□▬ꜟ ─

ⱨ□▬ꜟ ♃כ♦─ ⱴ☻♃♦כ♃ ─♃כ♦ ╩ ℮ ⱨ□▬ꜟ─

─ ─╖ ↕╣√ ⱨ□▬ꜟ⅜ ─♃כ♦√™≡⇔ ♃כ♦

ⱬכ☻ ⌂≥╩ ℮  

ⱴ☻♃♦כ♃─ ≢│ ∆╢ⱴ☻♃♦כ♃─ ╩ ♃כ♦╠⅜⌂⇔

─ ה ה ╩ ℮ ╕√ ↓─ ≢│ ♃כ♦─ ┘⌐ ∫√ ≢

CSV ⱨ□▬ꜟ╩ ≢⅝ ◦☻♥ⱶ≢ ─≥♃כ♦╢™≡╣↕ ⅜ ≢№╢

√∞⇔ CSVⱨ□▬ꜟ⌐╟╢♦כ♃ ─ ⌂ ♃כ♦≡⇔≥ ┘╩∕╣∙╣─◦

☻♥ⱶ⅜ ∆╢ ⌐ ╦∑╢ ⅜№╢√╘ ⱪ꜡◓ꜝⱶ─ CSV ∞↑

≢ ◦☻♥ⱶ≤ ♃כ♦⌐ ⅜≢⅝╢╦↑≢│⌂™  

 

ⱪ꜡◓ꜝⱶ 

ⱪ꜡◓ꜝⱶ│ ⱪ꜡◓ꜝⱶ⌐╟╡ ה ↕╣√ ⱨ□▬ꜟ╩ ╖

╖ ⱨ□▬ꜟ◖כ♪≢ ↕╣╢ ╩ ∆╢≤≤╙⌐ⱴ☻♃♦כ♃≤

╩♃כ♦ ╖ ╪≢ ─♃כ♦ ה ה ┼─ כ♦╛

♃ ⌂≥ ה ⌂≥─ ╩ ℮GUI ▪ⱪꜞ◔כ◦ꜛfi≢№╢ 5  

ⱪ꜡◓ꜝⱶ≢ ↕╣√ ─ⱴ☻♃♦כ♃│ ⱪ꜡◓ꜝⱶ ⌐⅔™

≡ ↕╣ ♃כ♦ ─ ◙כꜚ≡⇔≥≤⌂ ⌐ ↕╣╢ ╕√

DB ─ ⌐♃כ♦♃☻Ⱪꜟ⌐│ⱴכ♥♃כ♦ ∆╢ ♪כ◖─ ⅜

њ 5 

њ 3 

њ 4 

њ 2 
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↕╣ ♃כ♦ ♪כ◖│⌐ ⅛╠ⱴ☻♃ ⌂ꜞ♪ⱨ꜠fi◙כꜚ╡╟⌐ ⌂

≥⅜ ↕╣ ↕╣╢  

╖─ ⌐♃כ♦ ≠ↄ ┼─ ⌐≈™≡╙ ⱴ

♇ⱪ╛ ⱴ♇ⱪ ה ⱴ♇ⱪ⌂≥⅜ ↕╣≡⅔╡ ™ↄ≈⅛─ ⌐╟∫

≡ ╡ ╖ ╙ ≤⌂∫≡™╢ 6  

⌐ ≢─ ╛ ╩ ╗꜠ⱳכ♩ ╙ ≤⌂∫≡™╢ ⌂

⅔ ꜠ⱳכ♩ │ ↕╣≡⅔╡ │≢⅝⌂™⅜ Microsoft Excel Ⱪ♇◒

*.xls ┼ ≢⅝╢√╘ ⌐ ∂≡Excel ♃כ♦⌐╠↕≢ ה ⌂≥╩

℮↓≤⅜≢⅝╢ ⌐ ⌂ │ ה ⌐╟∫≡ ⌐ ╢√╘

♁ⱨ♩≢│ ╩♃כ♦√╣↕ ⇔Excel╩ ⇔≡ ⌂ ─ ╩

◘▬♪≢ ≢⅝╢╟℮⌐⇔≡™╢  

 

Web ⌐╟╢ ─  

 

♁ⱨ♩│ PMS ╩ ∆╢ ♁ⱨ♩╛ ♁ⱨ♩╩│∂╘≤∆╢

☺כ◔♇ⱨ♩≤≤╙⌐Ɽ♁ꜟכ♠ ⇔≡₈ ה ◦☻♥ⱶ .oNET ₉x≤⇔

≡ 2007 7 ⌐Web ⇔√ ⅛╠ 2009 7 ╕≢─ 2 ≢ ♄►fi꜡כ

♪ ⌐╟╢ ♄►fi꜡כ♪╩ ↄ │ 450 ∕─℮∟

╩ ╗ ⅜ 55% ה ╩ ╗ ⅜ 15 ≢№∫√

7(a) ↓╣⌐ ╛∕─ ─ ╩ ⅎ√ 380

─ 80%⅜₈ ⌐ ∆╢ ╕√│ ⅛ ∆╢₉⌂™⇔│₈ ה

╕√│ ≡⇔≥ꜟכ♠ ∆╢₉⌂≥ ∕╣∙╣─ ≢─ ╩

≤⇔≡™√ 7(b)  

╕√ │ ─1 ⌐≤≥╕∫√⅜ ♄►fi꜡כ♪ ⌐ ∑╠╣√ ◖

ⱷfi♩ │ ⅜ ╦╠⌂™ ≢ ה ≢│  

 

ה  

↔╪╡ה ─ ╛ ┼─ ╩ⱴ♇ⱪ ─▪♪꜠☻ ≢≢⅝⌂™⅛≤

ⅎ ╩☻כⱬ♃כ♦ ≢⅝⌂™⅛ ⅛╠ ⇔≡™√⅜ ⅝ ╕∫≡™√

↓╣│ ⅛ⱥfi♩⌐⌂╢⅛╙≤ ⅎ≡™╢  

ה ≢ ⌐◘♠ⱴ▬⸗╩ ⇔≡™╢ ↓─♁ⱨ♩╩ ≢⅝╣┌ ─

╩ ⌐≢⅝╢─≢│≤ ⅎ≡™╢  

ה ─ ≢ ≢⅝╢⅛ ⇔√™  

ה ⌐ ⇔♩꜠◘ⱦꜞ♥▫╩ ∆╢↓≤≤ ∕╣⌐╟╡ ה ╩ ∆╢↓

≤╩ ⅎ≡™╢  

ה ≢│⌂ↄ ∞⅜ ↄ─ ╩ ⇔≡™╢ ╡─ ♃כ♦ꜟ☿◒◄⌂

≢ ⌂ ╩ ∫≡™╢⅜ ╙∫≤⅝╘ ⅛™ ⅜≢⅝╢♁ⱨ♩╩Ⱡ♇♩

⇔√⇔√≤↓╤ ⌐ⱥ♇♩⇔√─≢ ⇔≡╖╢  

ה ≢ ⅜200╩ ⅎ≡⅔╡ ⌐ ≢⅝╢ ╩ ⇔≡™√ ⌐

⅛╠⌂™ ⅜ ↄ№╢⅜ ╕≢⌐ ™↓⌂∑╢╟℮ ∫≡╖╢  

ה ╩ ≡↓╣⅛╠─ ⌐ ≤ ™▪◒☿☻⇔√ ─ ⌐

њ 7 

њ 6 
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⇔≡™╢  

ה ≢ ≥─○Ɑ꜠כ♃כ⅜≥↓─ ⌐ ∫≡╙ ⌂≥╩ ≢

╦⅛╢╟℮⌐◄◒☿ꜟ⌂≥≢ ≤ ∟ ╩ ≢⅝╢╟℮⌐⇔╟℮≤ ≢

⇔≡™√⅜ ⌐ ↕╣≡™√─≢ ⇔⌐ ⇔≡╖√ ⇔∕℮⌂

⅛≤ ∫√⅜ ╛∫≡╖╢≤ ≢№╡⅜√⅛∫√  

ה Ɽ▬ⱪꜝ▬fi ⌐  

ה ─ ≢ ⌂╪≤⅛ ⌂ ⅜≢⅝╢╟℮ⱥfi♩≤⌂

╢╙─╩ ╘≡™╢  

ה ─ ╛ ╖⅛╪ ⌐≥─ ⌐ ≢⅝╢⅛ ⇔≡╖√™  

ה ≢ ╩ ⌐ ∆╢√╘⌐ ∆╢  

ה ⌐ ⇔≡╖╢  

ה ─ ⌐⇔√™  

╩♩ⱨ♁⌂╪↓ה ⇔≡™√  

 

 

ה ─ ╟╡ ™ ╦∑⅜№∫√ ╩ ∆╢⌐ ∫≡

│ ─ ™ ≢№╢ ⌐ ╙ ╘ ⅜№╢≤ ⌂ ╩√≡╢ ≢

♁ⱨ♩╩ ⇔√ │ ↄ ╘╠╣╢≤ ⅎ≡™╢  

ה ─ ╩⇔≡™╢ ┼─ ⌂ ≤ ™ ⌐ ∆╢√╘⌐

♄►fi꜡כ♪∆╢  

ה ╩ ⇔≡™╢ + 80ha ⌐ ⇔√ ∕─ ⅛╠

⇔√™≤─ ⅜№∫√─≢ ─√╘♄►fi꜡כ♪∆╢  

JAה ─ ⅛╠─ ™ ╦∑─ ה ─√╘⌐ ∆╢  

ITה ╩ ╪≢™╢ ≢ IT ╩ ⇔√ ╩ ⇔≡™╢  

ה ♁ⱨ♩─ ╩ ⅎ≡™╢  

 

⌂≥─ ה ⅜№∫√  

∑╠╣√◖ⱷfi♩│ ♄►fi꜡כ♪ ─ 1 40 ⌐ ⅞∏ ╕

√▬fi♃כⱠ♇♩ ─♄►fi꜡כ♪ ⅜ ⌂ ≢№╢≤™℮ ⅜№╢⅜

∕─ ≢ ─ │ ⇔≡™╢╙─≤ ≢⅝╢ ∕─ ⌐ ≠ↄ≤ ∑╠╣

√◖ⱷfi♩⅛╠│  

 

ה ⌐ ╠∏ ╛ ┼─ ╩ ╖≡™╢ ╙⅛⌂╡ ∆╢  

ה ─ ╙ ⅛╠ ╕≢ ⅛╠ ╕≢↕╕↨╕≢№╢  

ה ⌐⅛⅛╦╠∏ ╛ ה ⌂≥≢ ⅜№╡ ╩

⇔≡™╢ ╕√ ∆╢ ⅜ ™╒≥ ≢№╢  

ה ⌐⅔™≡╙ ╩ ה ∆╢ ⅛╠ ╩ ⇔≡⅔╡

⅜ ╕∫≡™╢  

ה ╩ ╗ ⌐⅔™≡╙ ⅜№╡ ─≡⇔≥ꜟכ♠

⅜ ↕╣╢  

 

≤™∫√ ─ ה ╛ ♁ⱨ♩⌐ ∆╢ ה ⅜ ⅎ√  
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╠│ Web ⌐╟╢ ─ ⌐ ─ ╩ ⌂⅜╠ ┼

─ ─√╘─ ╩ ⇔≡™╢ ∕─ ≢ ╛

─ ╩ ™≡™╢⅜ ─ ה │ ♄►fi꜡כ♪ ─ ≤ ≢№╢  

⌂⅔ ⌐⅔↑╢Ɽ♁◖fi╩ ™√▬fi♃כⱠ♇♩ │ 4

2006 ≤™℮↓≤⅛╠ ≢╙ 6 ─ │Web♄►fi꜡כ♪ ≢

⅝⌂™≤ ↕╣╢ ↓─√╘ ╠│ Web ♄►fi꜡כ♪≤│ ⌐ ⇔√ ─

╛ ה ⱷכꜟ ⌐╟╢ ─ ⇔ ╖⌐ ⇔≡ PMS ☿♇♩▪♇ⱪⱤ♇◔כ☺

╩ ╘√ CD-R╩ ⇔≡™╢ ↓╣╕≢─ │ 60 ≢ ≢─ ⅜

50 ⅜ 10 ≢№╢ CD-R ─ │⅔⅔╟∕ 7:2:1─ ≢

◖fi◘ꜟ ≤⌂∫≡™╢ ⇔ ╖┼─

≢ ╠╣√ ─ ⌐ ⅞⌂™⅜ ⇔ ╪≢ↄ╢ ─ ⅛╣≡™╢

ה ╙↓╣╕≢≤ ≢№∫√  

╕√ ♄►fi꜡כ♪ ⌐ ⇔≡│∕─ ─ ╩ ∆╢ ≢ ⱷכꜟ⌐

╟╢▪fi◔כ♩ ╩ ⇔≡™╢ ⅛╠─ ╩ ∫≡™╢ ≢

⌐≈™≡│ ─ ⌐ ∆╢ ≢№╢ ⌂⅔ ∆≢⌐ ↕╣√▪fi◔כ♩ ⅛╠

╠╣√ ⌐≈™≡│ ⌂ ╡♁ⱨ♩─ ⌐ ⇔≡™╢≤↓╤≢№╢  

 

♁ⱨ♩≤─  

 

≢│ ≢ ⇔√ ─ ♁ⱨ♩─™ↄ≈⅛⌐≈™≡

≢─ ╩ <http://www.jri.maff.go.jp/jirei/top.asp >

2009 7 13 ⅛╠ ⇔⌂⅜╠ ♁ⱨ♩≤ ∆╢ ⌂⅔ ⌐

∆╢ ⌂ ⌐≈™≡│ ה 2009 ╩ ↕╣√™  

 

─ꜟכ♠  

─ ≢│ 2007 ⌐╟╢ ꜟכ♠

╩ ⇔≡ ─ ╛ ⌐╟╢ ─ ה ─ ╩ ⇔

≡™╢ <http://www.jri.maff.go.jp/jirei/doc/2008/007/000B/033.pdf > 2009 7 13

Microsoft Visio│ꜟכ♠ ≤ Access╩ ╖ ╦∑√╙─≢

◖☻♩≢ ≢⅝ ╙ ≢ ⌐ ⇔≡™╢⅜ ╩ √⌂™ ⌂

GIS ≤™℮ ─♁ⱨ♩≢№╢√╘ ↕╠⌐ ⅜ ⇔√ ⌐│ ⌂

GIS┼─ ╙ ↕╣≡™╢  

♁ⱨ♩⌐≈™≡╙ ─ Y ה 75ha

65ha ≢─ ⌐⅔™≡ ─ ∟ ╦∑╩ 1 ≢⅝

∕─ ╩ ⌐ ∑√√╘ ─ ⌐≈⌂⅜∫√↓≤ ↔≤─

╛ ─ √≤ⅎ┌ ⌐ ⇔√ ─ ↕╛┌╠≈

⅝ ╛ √≤ⅎ┌ ─ ⌐╟╢ ─ ⌂≥─ ⌂

⅜ ⌐⌂∫√↓≤⌂≥─ ╩ ↑≡™╢  

≢│ ╩ ≈⅛ √⌂™⅛≤™℮ ─ ⅝⌂ ™⅜№╢⅜

│ ≤™℮ ≢ ⇔≡™╢ √∞⇔ ♁ⱨ♩≢ ⇔≡™╢ │ⱷכ♩

ꜟ ─ ╩ ∫≡™╢↓≤⅛╠ ≢ ⌂ ה↕
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╛ ⅜≢⅝╢╟℮⌐⌂∫≡™╢ ↕╠⌐ ╛ ─ ╩ ⌡

≢⅝╢√╘ ╛ ≤™℮ ≢ ↕╣≡™╢  

╕√ │ꜟכ♠ ≢─ ⌐ √∫≡ ⱨ◊כⱶ ─

◌☻♃ⱴ▬☼ ╩ ∫√ ≢ ⌐ Ⱬꜞ ≤ ╦╣╢ ╩ ⌐

↕╣≡™╢ ♁ⱨ♩│ ⌐ ╠∏ ה ה ה ⌂≥╟╡

⌂ ⌐ ⌂⇔⌐ ≢№╢ ∕─ ≢ ♁ⱨ♩│№╢ ─ ╩ ∫√

♁ⱨ♩≢№╢≤™ⅎ╟℮ ╙∟╤╪ ∕─ ≤⇔≡ ⌐ ↕╣√

│ ⌐ ↕╣√╙─≢№╢│∏⌂─≢ ≢─

⌐⅔↑╢ ╛ ⌂ ⌂≥─ ≢ ♁ⱨ♩⌐│ ⌂ ⅜№╢

│ ↕╣≡™╢  

 

◦☻♥ⱶ─  

─ ⅛⌠╕ ≢│ 2004 ⌐╟╢

◦☻♥ⱶ╩ ⇔≡ ╛ ⌐ ⇔ ↓╣╠⌐ ∆╢ ╩ ⌐

50% ⇔≡™╢ <http://www.jri.maff.go.jp/jirei/doc/2008/007/000C/009.pdf >

2009 7 13  

⌐│ ╛ ⌐ ∆╢ ⌂ ⌐ ⅎ ─♃כ♦ ╡ ™

╛ ⌂◓ꜝⱨ ⌂≥⅜ ⇔≡™╢ ⌂ ⌐≈™≡│ ♁ⱨ♩⌐⅔

™≡╙ ─ ⅜ ↕╣≡™╢⅜ ─♃כ♦ ╡ ™ ⌂≥│ ↕╣≡™⌂

™ ↓─ │ ♁ⱨ♩─ ─ ─ ≈⌐ →╠╣╢ ♁ⱨ♩≢│

⌐ ∆╢ ╛ ≢─ⱴ►☻◒ꜞ♇◒⌐╟╢ ה ה ⌂≥

─ ⅜ ╠╣≡™╢ ╕√ GPS ─♃כ♦ ╙ ↕╣≡™╢  

♁ⱨ♩╩ ⇔≡™╢ ─ Y ≢│ ─GPS꜡●כ≢ ⇔√

╩♃כ♦ ╖ ╪≢ ⌐ ∆╢≤≤╙⌐ ⌐♃כ♦ ╕╣╢

╩ ⌐⇔≡ ⌂ ╩ ⇔╟℮≤ ╖≡™╢  

╩ ⇔√ ─ ⅜≢⅝╢╟℮⌐⌂╢≤ ─☻♥♇ⱪ≤⇔≡

≢─╟╡ ⌂ ╩ ⇔╟℮≤∆╢─│ ⌂ ╣≤ ⅎ╠╣╢ GPS

≢ ↕╣√ ≤≤╙⌐ ╩ ∆╢↓≤≢ №╢ ⌐ ╙

≢⅝╢ ╠2008 ↓≤⅛╠ ↓─ ─ ♁ⱨ♩┼─ ╙ ≤ ⅎ≡™╢  

 

◦☻♥ⱶ─  

─ ╡ ◦☻♥ⱶ ה 1997 │ ♁ⱨ♩─ ≤⌂∫√◦☻♥

ⱶ≢№╢ ─↓⅔→ ☿fi♃כ │↓─◦☻♥ⱶ╩ 2003 ╟╡

⇔ ─ ⌐ ⇔≡™╢ ≢─ ⌂≥⌐ ⅎ

◦Ⱶꜙ꜠כ◦ꜛfi ⌐╟╡ ╩ ─ 3 ─ 1⌐ ⇔≡™╢

╕√ ⱴ♇ⱪ ⌐╟╡ ⌐ ∆╢ ╙ ⇔≡™╢

<http://www.jri.maff.go.jp/  jirei/doc/2008/007/000C/026.pdf > 2009 7 13  

─◦Ⱶꜙ꜠כ◦ꜛfi ╩ ™≡ ─ │ ♁ⱨ♩⌐ ה ↕╣≡

⅔╡ ⌐ ה ⌐≈™≡│ ה ה ─3 ╛

⌂≥─ ⌂ ה ⅜ ≤

⌂∫≡™╢  
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◦☻♥ⱶ₈FARMS₉─  

─K ≢│ ☿fi♃כ─

<http://brain.naro.affrc.go.jp/PF/ > 2009 7 23 ⌐ ⇔ ∕─ ≤

⇔≡ ╠ 2009 ⌐╟╢ ◦☻♥ⱶ₈FARMS₉ FARMS ≤ ∆ ╩2006

⅛╠ ⇔ ⌐ ≠ↄ ─ ╛ ⱴ♇ⱪ⌐ ≠ↄ ⌂

─ ◖fiⱣ▬fi <http://brain.naro.affrc.go.jp/PF/syukaku/syukaku.htm >

2009 7 23 ♃כ♦─≥ ⌐╟╢ ↔≤─ ⌂ ⌂≥⌐

⇔≡™╢ 2008 12 9 ⌐ ↕╣√₈ 20 ◦☻♥ⱶFARMS

₉ ╟╡  

FARMS │ ⌐ ≠ↄ ≤ ─2 ─ ╩ ™≡ ה

─ ╩ ⌐ ⌐ ≢⅝╢ ╩ ∫≡™╢ ╕√ ╛

<http://brain.naro.affrc.go.jp/PF/keitai/keitai.htm > 2009 7 23

◖fiⱣ▬fi⌂≥─ ≤ ♃כ♦ ⇔≡ ╩♃כ♦√╣↕

⌐ ∆╢ ╛ ─ ╛ ─ ⌐ ∆╢⌂≥─ ⌂

⅜ ↕╣≡⅔╡ ≢№╢ ☿fi♃כ─ ⅜ ╣√◦☻♥ⱶ

≤⌂∫≡™╢ ╛ ה ⌂≥─ ⌐≈™≡│ ─ ╙№╡

─ ⌐╟∫≡↕╠⌐ ⇔√◦☻♥ⱶ⌐⌂╢╙─≤ ⅎ╠╣╢  

↓╣⌐ ⇔ ♁ⱨ♩≢│ │ ─╖≢№╡ ─ ⌐ ∆╢ │

∫≡™╢ ⅜№╢ ♁ⱨ♩⌐ ⇔≡ ꜠▬ꜘ╛ ꜠▬ꜘ┼─

⌂≥⅜ ≡⇔≥☼כ♬ ∑╠╣≡⅔╡ ─ ⌐⅔™≡ ꜠▬ꜘ─ ╙

╘≡ ─ ≤⌂∫≡™╢ ♁ⱨ♩≢│ ◙כꜚ╛ ⌐╟╢ ♃כ♦

ה ≢ ⌂ ─ ─ ─♃כ♦

─ ≢№╢ ─ ⌂≥⅜ ↕╣≡⅔╡ ╟╡ ⌂

⅜ ⌂♁ⱨ♩≢№╢≤™ⅎ╟℮  

 

─  

 

↓─╟℮⌐ ♁ⱨ♩│ ╩ ≤⇔

╛ ─ ה ─ ה ─ ⌂≥╩ ↄ◘

ⱳכ♩⇔√ ╩ ∆╢♁ⱨ♩≢№╢≤™ⅎ╟℮ ⌂⅔ ⌂

≥─ ─ ≢│ ⌐ ∆╢ ╙ ↕╣≡™╢⅜ ╛ ─

⌂≥╙ ⇔√ ≤⇔≡ ⌂≥│ ↕╣≡™⌂™⁹↓─ │

─ ⌂≥─ ╩ ⌂⅜╠ ╩ ∆╢ ⅜ ≡ↄ╢╙─≤

ⅎ≡™╢  

╕√ ⇔√╟℮⌐ ♁ⱨ♩╩ ≤∆╢PMS│Web ╛ ─ ╩ ∂≡

ↄ ╩│∂╘≤∆╢ ⌐╟╢ ה ╩ ↑⌂⅜╠ ╛

⅜ ↑╠╣≡™╢ ╙ PMS ⌐≈™≡│ ⱨ▫כ♪Ᵽ♇◒╩ ╕ⅎ√ ╩

∆╢≤≤╙⌐ ♁ⱨ♩⌐≈™≡│○ꜞ☺♫ꜟ ⅛╠─ ≤⇔≡ ꜠▬ꜘ─

╩♃כ♦ ∆╢ ─ ┼─ ─

ה ─ ה ─┼♃כ♦ ⌂≥⅜ ≤ ⅎ≡™╢  
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GIS♁ⱨ♩│ ⌐╙ ⌐╙₈ ─ ™♁ⱨ♩₉≤↕╣≡⅔╡ ╙

∕─ │ ╦╠⌂™╟℮≢№╢⅜ ≢∕─ ╙ ⇔≈≈№╡ ⌐

⅔↑╢ ╙ ™ ↓╣╕≢╙ ⅛╠ ╩ ⇔≡ ╛ ה ╩

⅜☼כ♬℮™≥™√⇔ ∑╠╣≡™√⅜ GIS ♁ⱨ♩│ ה ⌂ ⅜ ↄ

⅜ ≢№∫√ ╕√ √≤ⅎ ≢⅝≡╙ ⌂√╘ ╩ ∆╢╕≢⌐

⅜⅛⅛╢ ⌐ ∆╢√╘⌐│ ─◦☻♥ⱶ ◌☻♃ⱴ▬☼ ╙

≢№╢ ⌂≥─ ⅛╠ ╛ ≢─ ⌐ ╠╣≡⅝√ ⅜ ™

⌐⅔™≡ GIS♁ⱨ♩ⱬכ☻─ ◦☻♥ⱶ╙ ↕╣≡™╢⅜ ╛│╡

⌂GIS♁ⱨ♩│ ה ─ ≤⌂∫≡™╢╟℮≢№╢  

∕─ ♁ⱨ♩╩ ≤∆╢PMS│ ⅜ ⌂ ≤⌂∫≡™╢ ↓─√╘

PMS ─ ≢─ │╙≤╟╡ ⌐⅔™≡╙ ⌐ ה ≢⅝

╢↓≤⅛╠ GIS ─ ╩ ⅜ ╕√│ ⇔≡ ╛ ⌐

∆╢ ⅜ ⅎ ∕─ ⌐ ∆╢ ⅜ ∆╢╙─≤ ⇔≡™╢ ∕─

╟╡ ⌂ ⅜ ≤⌂∫√ ⌐│ ─ GIS ♁ⱨ♩╛ ╩

╗ ─ ה ⌂≥╩ ⇔ↄ ⇔≡ ה ≢⅝╢╟℮⌐⌂╢≤ ⅎ

≡™╢  

∕─√╘⌐│ PMS ─ ≢№╢ ─ ↄ⅜ ∏⇔╙◖fiⱧꜙכ♃╛♁

ⱨ♩►▼▪─ ⌐ ↑≡™╢≤│ ╠⌂™√╘ ─ ╙ ╖ →⌂⅜╠

PMS ─ ♩▬◘♩כⱳ◘╛♪▬●◙כꜚ≥ http://www.aginfo.jp/PMS/ ⌐⅔↑

╢PMS─ ╛ ⌐ ∆╢ ╩ ⇔≡™ↄ ⅜№╢≤ ⅎ≡™╢

↕╠⌐ PMS ─ ⌐ ╩ ⇔ ┼─ ╩ ∆╢ ╛

≤─ PMS ╩ ≤∆╢GIS ⱬכ☻ ─ⱶכ◐☻ ⌐ ↑√

╡⌐≈™≡╙ ≢№╢ ≤⇔≡ ⅜≢⅝╢⅛ ⇔≡™ↄ ⅜№╢

≤ ⅎ≡™╢  
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Development of Planning  and Management Support Software for Farm Work  

Using a Geographic Information System-Compatible Field Map 

 

Tomokazu Yoshida *, Hidehiro Takahashi  and Ikuhiro Teramoto  

 

National Agricultural Research Center for Western Region  

National Agriculture and Food Re search Organization  

6-12-1 Nishi -Fukatsu, Fukuyama, Hiroshima, 721 -8514 Japan 

 

Abstract  

In order to reduce the administrative load of farm management for farmer s who 

need to manage several field s, we are developing planning and management support 

software f or farm work that uses  a Geographic Information System (GIS) -compatible  

field map . This software performs  fundamental functions to manage a database that 

stores miscellaneous data derived  from farm operations, such as crop assignment to 

fields, successive fieldwork, post -harvest processes and shipments. One of the 

str engths of this software is the  visual user interface with  a field map , which  facilitates 

data management. While the same function of visual user interface with a field map is 

also available usi ng certain  GIS software, our software carries out the se function s 

using some software components t hat  handle the database and map without any 

runtime license fees, which allows this software to be distributed for free. Therefore, 

the software is under free  distribution by Web release. As we receive feedback from 

users following the Web release, we will  add new functions and improvements, and 

that will make the software even more useful to farmer s, which will in turn encourage  

wider use. 

 

Key words 

field man agement, work management, f ield  map, Geographic Information System 

(GIS), software  
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2 ₈ DB₉♥כⱩꜟ  

ꜟⱩכ♥    

M_BOJO ⱴ☻♃ ⌐ ↕╣╢ ╩ ∆╢ 

M_BOJO_ITEM ⱴ☻♃ ≢ ↕╣╢ ╩ ∆╢ 

M_COLOR ◌ꜝכⱴ☻♃ ⱴ♇ⱪ ─ Ɽ♃כfi╩ ∆╢ 

M_COMMIT ⱴ☻♃ ╩ ∆╢ 

M_CROP ⱴ☻♃ ה ╩ ∆╢ 

M_HINS ⱴ☻♃ ↔≤─ ╩ ∆╢ 

M_HIRYO ⱴ☻♃ ╩ ∆╢ 

M_IRRG ⱴ☻♃ ╩ ∆╢ 

M_IRRGTIME ⱴ☻♃ Ɽ♃כfi ╩ ∆╢ 

M_KOSAKU ה ⱴ☻♃ ה ╩ ∆╢ 

M_KOUMOKU1 ⱴ☻♃ ה ─ ╩ ∆╢ 

M_KOUMOKU2 ⱴ☻♃ ה ─ ╩ ∆╢ 

M_MACHINE ⱴ☻♃ ה ╩ ∆╢ 

M_NOUKA ⱴ☻♃ ה ה ╣ ╩ ∆╢ 

M_NOUYAKU ⱴ☻♃ ╩ ∆╢ 

M_OPERE ⱴ☻♃ ╩ ∆╢ 

M_SEHI ⱴ☻♃ ⌐ ↕╣╢ ╩ ∆╢ 

M_SEIIKU ⱴ☻♃ ↔≤─ ╩ ∆╢ 

M_SEIIKU_ITEM ⱴ☻♃ ╩ ∆╢ 

M_SHIZAI ⱴ☻♃ ╩ ∆╢ 

M_SHUKKA ⱴ☻♃ ╩ ∆╢ 

M_SOUKO ⱴ☻♃ ╩ ∆╢ 

M_TEISYU ⱴ☻♃ ╩ ∆╢ 

M_THIKU ⱴ☻♃ ╩ ∆╢ 

M_THIKU2 ⱴ☻♃ ⌂≥ ╩ ∆╢ 

M_TIME ⱴ☻♃ ה ה ╩ ∆╢ 

M_WORK ⱴ☻♃ ↔≤─ ╩ ∆╢ 

T_BLOCKID ⱨ□▬ꜟ◖כ♪ ╖ ╕╣≡™╢ ⱨ□▬ꜟ─◖כ♪╩ ∆╢ 

T_DATAFIL ⱨ□▬ꜟ  ⱨ□▬ꜟ ─ ╩ ∆╢ 

T_DOJ_DY  ⌐╙≤≠ↄ ╩ ∆╢ 

T_HIN_DY  ↔≤─ ╩ ∆╢ 

T_HOD ⱨ□▬ꜟ  ⱨ□▬ꜟ↔≤─ ⱨ□▬ꜟ╩ ∆╢ 

T_IAY_DA  ─ ╩ ∆╢ 

T_IRRG  ה ↔≤─ ╩ ∆╢ 

T_ITA_DY  ╩ ∆╢ 

T_MFD4PMS MFD  MFD ⌐ ∆╢MFD♦כ♃ⱬכ☻ ╩ ∆╢ 

T_PLAN_DY  ה ╩ ∆╢ 

T_PLAN_MAC_DY  ⇔√ 2 ╩ ∆╢ 

T_PLAN_MAT_DY  ⇔√ ╩ ∆╢ 

T_PLAN_WORKER_DY  3 ─ ╩ ∆╢ 

T_SAKU_DY  ⌂≥ ╩ ∆╢ 

T_SEI_DY  ≤⌂∫√ ─ ╩ ∆╢ 

T_SEIIKU_DY  ↔≤─ ╩♃כ♦ ∆╢ 

T_SEIS_DY  ╕≢─ ꜡♇♩ ╩ ∆╢ 

T_SEIS_HIN_DY  ꜡♇♩↔≤─ ╩ ∆╢ 

T_SEIS_MAC_DY  ꜡♇♩↔≤─ ╩ ∆╢ 

T_SEIS_PRD_DY  ꜡♇♩↔≤─ ╩ ∆╢ 

T_SEIS_ROW_DY  ꜡♇♩↔≤─ ╩ ∆╢ 

T_SEIS_SHP_DY  ꜡♇♩↔≤─ ╩ ∆╢ 

T_TO_DY  ─ ╩ ∆╢ 

T_TOU_DY  ⌐ ≠ↄ ╩ ∆╢ 

T_WEED_DY  ╩ ∆╢ 
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PMS│ ♁ⱨ♩ ⌐≈™≡│ 2 ╩│∂╘

≤∆╢ ─ⱪ꜡◓ꜝⱶ⅛╠ ↕╣≡⅔╡ │♩♇ⱪⱷ

╠⅛ⱪ꜡◓ꜝⱶכꜙ♬ ⌂ ⱪ꜡◓ꜝⱶ ╩ ┘ ⇔≡

∆╢  

 

 

 

 

 

ה 1 ◦☻♥ⱶ PMS ─♁ⱨ♩  
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PMS ─ ≢№╢ ♁ⱨ♩│ DB ☻כⱬ♃כ♦

ⱪ꜡◓ꜝⱶ ⱪ꜡◓ꜝⱶ⅛╠ ↕╣╢

ⱨ□▬ꜟ │ ♁ⱨ♩⌐╟∫≡ ה ↕╣

ⱨ□▬ꜟ⌐ ↕╣√ ≢ ↕╣╢  

 

 

 

 

 

2 ♁ⱨ♩─ⱨ□▬ꜟ  
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≢ꜟⱩכ♥ BLOCKID ╩ ∆╢↓≤≢ DB ⌐

⌂₈ ⱨ□▬ꜟ₉╩ ⇔≡™╢  

 

 

 

 

 

 

 

3 DB ─  
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ⱪ꜡◓ꜝⱶ│₈ ⱨ□▬ꜟ₉─ ≤ ⱴ☻♃♦

♃כ ⌂≥ ─ ╩╙≈  

 

 

 

 

 

4 ⱪ꜡◓ꜝⱶ  

 



₈ ⱬכ☻ ♁ⱨ♩─ ₉ ╠  

19 

 

 

 

 

 

 

 

 

 

ⱪ꜡◓ꜝⱶ│PMS─ ⱪ꜡◓ꜝⱶ≢ DB ⌐

↕╣≡™╢╒≤╪≥─ ─♃כ♦ ╩╙∟ ╛

ⱴ☻♃♦כ♃╩ ⇔⌂⅜╠ ♃כ♦ ה ♦

♃כ ♩כⱳ꜠ה ⌂≥╩ ℮  

 

 

 

 

 

 

5 ⱪ꜡◓ꜝⱶ  
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ⱴ♇ⱪ ⱴכ♥│ ↔≤⌐ⱷ♬ꜙכ⅛╠ ┘ ⇔≡

∆╢ ⌐ⱴכ♥ ∂≡ ╩ ╡ ╗ ⅜

≤⌂∫≡™╢  

 

 

 

 

 

 

6 ⱴ♇ⱪ  
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(a) ♄►fi꜡כ♪ ♃▬ⱪ 

 

 

(b) ─♄►fi꜡כ♪ ה  

↑ ⅜ ≢─  
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