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 ṇ ṡ ṢḮ שּ צּ ךּ Ḯ צּ

︣ כֿ כֿשּ ︣ Ḯ 

︣ (︡שּ) (ṡ Ṣ)ּצ ךּ Ḯ אל צּ Ḯ 

ṇ קּ  Ḯ צּ פּ נּ Ḯ 

 Ḯ ṇ אל ︡ ︣ Ḯ 
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טּ .1 ṕ ṇ קּ Ṗ 
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 ̧ ︣ כֿ  

 ̧ AC ︣ כֿ  

3. ṇ ṇ  

 ̧  

 ̧ / / / / 5 ṇ 

 ̧ SD-Card 
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 ̧ ṇ ṇ SW  
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1. ︡ḭ ︡ כֿשּךּ צּ קּ ︣Ḯ 

2. 3ḭ ṇ 4ḭ ṡ Ṣ ︡ ︡ כֿשּףּ צּ קּ ︣Ḯ 

 

                                            

3 ḭ ( ) )אל ) Ḯ ḭ1 ṇ 12 ︡ 12 צּ טּ ḭצּ

ḭ ṇ ṇ ḭ Ṅ צּ ︣ Ḯ 
4 ṇ ḭ קּ Ḯ reverberation( ) Ḯ ︢ ḭ ṇ ṇ קּ אל קּ

ḭ צּ Ḯֿכ ḭ ṇ ṇ אל ︣ כֿ ︣Ḯ 



UML   

P002 ṇ  22 

ṇ ṇ  

 

 

 

 

 

 



2014 10  

 23 

 

   

︡

 

︡  

︡  

︡ḭ

ṇ ︣

2 פּ נּ ︡ Ḯ 

ṇ

לּךּ

נּ ךּ ︣ ḭ פּ

ךּ︣ ︣Ḯ 

ḭ נּ ︣

ךּ ךּ ︣Ḯ 

︡

 

︡  

 

︡  

 



UML   

P002 ṇ  24 

︡  

  

(1) ṇ ︣ טּ ḭ ṇ לּ נּ ︡ףּ ךּ ︣Ḯ 

ṇ  ṇ  

Ḳ Ḳ ṇ ︡ ךּ Ḯ 

 

ṇ  
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 (2) ṡ ṇ Ṣ ṡ ︣ Ṣ ︡ נּ ︣Ḯ 

(2a) ︣ ḭ ︡ ︣Ḯ 

(2b) ṇ לּ טּצּ ḭ ︡ ︣(

︡ ︣)Ḯ ṇ ḭשּ

︡ ︣Ḯ 

(2c) ṇ ︣ ︣ צּ ḭ ︡ ︣Ḯ 

(2d) ḭ ︡ḭ ︣ כֿ צּ ︡ ךּ ︣Ḯ

︡ אל ︣Ḯ 

ḭ ṇ ︡ ︣Ḯ 
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{bag}

1..*

1

1

0..1 0..1

0..*

1

1

1

1

1

0..1

0..1

 

ṇ ḭ ḭ ︡ ︣ לּךּ ︡

︣ḮOrdered bag ךּ ︡ ︣Ḯ 

ṇ ṇ ṇ ṇ ṇ ṇ ṇ ṇ ︣Ḯ 

ṇ ḭ ︣ ︣Ḯ צּ שּקּ

︣ ︣Ḯ 

ṇ ḭ ṇ ︣Ḯ 
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P003  

ṡ Ṣ ḭ אל פּ פּ ḭ

/ ︣ כֿ ︣Ḯ לּ ︣ ḭפּ לּ / ︣ פּ ḭשּ

︡ ︡ ךּ ︣Ḯ ḭ ךּ

שּ ךּ ︣Ḯ 

כֿ ṡ Ṣ ḭ 

פּ .1 קּ אל ṡ ṕפּ ṖṢ ḭ 

פּ .2 ︡ ḭ 

קּ .3 ︣Ḯ 

ḭנּ ︡ ḭ ︡ ךּ ︣Ḯ 

 

 

ṇ  

 

ẑ ṡXX Ṣ ḭ צּ אל קּ ḭ ︣ Ḯ נּ ḭ

ṇ וֹ ︣ צּ אל כֿ טּ ḭ

נּ ḭ ṇ פֿ ︣ לּ ḭ צּ

כֿ Ḯ 

   

 ṇ  ︡ ḭ ︡

פּ ︣ Ḯ 

 ︡ ḭ ︡

פּ ︣ Ḯ 

 
  

פּ וֹ קּ  ︣ ︣  
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  ︣ Ḯלּ נּ ḭ Ḯ 

 ṇ  ︣ Ḯ 

 ṡ פּ וֹ צּ ︣ כֿ Ṣḱ

ṡ פּ וֹ

ךּ כֿךּ Ṣ ︣ Ḯ 

פּ  וֹ צּ פּ ḭ

לּ Ḯ 

 ︣ Ḯ 

צּ  אל קּ ḭ Ḯ

ṇ צּ ךּ ḭֿכ ṡ Ṣּצ

︡ Ḯ 

 ṇ ḭ ︡ לּ כֿ Ḯ 

 ︣ Ḯ 

 ︣ Ḯ 

 ︡ ḭצּ ︡ ךּ

פּךּ ︣ Ḯ 

 

 

É  

ṇ ︣ ḭ צּ ṇ ḭ ︡ ︣Ḯ 

É  

︣ ḭ ︡ḭ צּ ṇ ︣Ḯ 

É  

ṇ קּ ḭ פּ צּ אל ḭ ︡ ︣Ḯ 

 

  

פּ  קּ אל ḭ ḭ פּ

לּ ︡ ︣Ḯֿכ ḭ ḭ פּ אל

ךּ פּ ︡ ︣Ḯ 

 ︡ פּ ḭ ︡ ︣Ḯֿכ ḭ ḭ

פּ ṇ כֿקּ פּ ︡ ︣Ḯ 

 ︡ ︣Ḯ ḭ ︡ ︣Ḯ 

 ḭ פּ ︡ ︣Ḯ 

 ḭ ḭ קּ צּ︡ קּ ךּ פּ

︡ ︣Ḯṕ ךּ ︡ ḲṖ ︡ḭ צּ וֹ וֹ ךּ ḭ

וֹ וֹ לּ פּ ︡ ︣Ḯ 
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ẑ Ṍ Ṍ צּ אל פּ ḭ ṇ אל אל ḭ

אל ︠ ṇ צּ נּ ︣Ḯ ḭ נּ ︣Ḯ 

 

 

ḭ ḭ ḭ ︡ לּ צּ ︣Ḯ 

 

 

 

 

 

ḭ ḭ ḭ ךּ ךּ לּ צּ ︣Ḯ 

 

 

 

 

 

כֿ︣ ︡ ︣Ḯ 

 

 

 

כֿ ḭ צּ ḭ ḭ ︣ טּצּ

︣Ḯ ḭ ḭ ḭ ḭ ︣

טּצּ ︣Ḯ 
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ṇ ṇ  

צּ ︣ ṇ ṇ ︡ ︣Ḯ 

 

 



UML   

P003  30 

 

   

︡  

︡ḭ

︣ ︡ ︡ Ḯ

ṕ Ṗ ︣ כֿ ḭאל ︠

קּ לּ ︡ ךּ

︣Ḯ 

Ṋ

ךּ

ךּ ︣Ḯ 
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︡  

  

כֿ ḭ ךּ ￼אל ḭ פּ

︡ ︡ ךּ ︣Ḯ 

︣ ḭ ︡ לּ ḭṕ

ךּ ︡ לּ לּ Ṗ ṇ וֹ ︡ ךּ Ḯ 

 

 

+ 

+ 

+ ID+ 
+ 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 
# 
+ 
+ 
+ 
+ 
+ 
+ 

- 

+ 
+ 
+ 
- 

<<Event>>
+ 

+ 

<<Event>>
+ 

+ + 
+ 

+ 

+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 
+ 

+ 
+ 
+ 
+ 

1

1

1

0..1*
{ordered}1

1

1

1

1

1

1

1

1

* {ordered}

1

1

1

1 1

1

1

1

1

1

1

1

1

1 1

1 1
11

1

1

1

1

1

1

 

ḭ ṇ ︡ ךּ ︣Ḯ 

ṇ ︡ Ḯ ḭ ḭ פּ

︡ ךּ ḭ ṇ כֿ ễ כֿלּ צּ קּ ︣Ḯּ︡︡פḭ

ṇ פּ לּ טּצּ ︣Ḯ כֿ ḭ ṇ ḭ ḭ ḭ

︡ Ḯ ḭֿכ {subsets } ︣ כֿ ḭ

צּ ךּ כֿ ︡ ךּ ︣Ḯ 
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loop 

par 

break 

ref

:boolean

:boolean

:boolean

<<event>>
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P00 4   

 

( ṇḱ ṇ) ḭ ( ) ︣ ︣Ḯ 

︡ ḭ ḭ ḭ טּצּ ︣Ḯ

טּ Ḯ 

ḭ ךּ ︢ קּ ︡ḭ ךּ ︢ קּ

︡ ︣Ḯ 

ḭ לּ ︡ ︣Ḯ 

ḭ צּ וֹ ḭוֹ

צּ לּ וֹ ︣Ḯ 

ḭ צּ וֹ ḭוֹ

צּ לּ וֹ ︣Ḯ 

ךּ צּ ḭ

וֹ ︣Ḯ 50%Ṍ60% ךּ ךּ ḭצּ︣ ︢ צּ

ḭ ︣ כֿ ︡ ︣Ḯ 

ךּ ︡ קּ ḭ ︡שּ

בֿ כֿ קּ ︣Ḯ ḭ

ךּ קּ וֹ ךּ קּ ḭ ︣ כֿ קּ

︣Ḯ 

ḭ ṇ

טּ ︣Ḯ 

 

 

︣ ךּ ︣Ḯ 

אל ︣Ḯ 

 

צּ ︣  

ḭ אל ḭ

︡ בֿ אל בֿ ︡ḭ

︣ כֿ

︡ ךּ ︣Ḯ 

קּ ︡ ︣Ḯ 

: 

 

ṇ: 

︡ 

: 

ỄỊ.0ṹ 

:  :  

ṇ   

 

  

 

 

 

Ẏ 

Ẑ 
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ṇ  

ṇ ḭ ḭ ḭ ḭ ︣

אל אל ︣Ḯ 

ḭ ︣ צּ אל ךּ ︣Ḯ 

ṇ פּ ︡ ︣Ḯ ḭ ṇḭLED UI ךּ

︡ ךּ ︣Ḯ 

 

30ṹ 

  

( 30ṹ) 

 צּ  

 

 

︣

צּ

צּ  

 

15ṹ 

15ṹ 

לּ

 

 

 30ṹ 

(  ךּ

 

) 

 

60ṹ 

  

 

︣  

 

 

30ṹ 

 ︣  

צּ צּ  

 

 צּ 

Ṅ  

צּ  
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︡ ︣Ḯ 

 

  

ṇ ṇ 

   

 

 
 

 

ṇ 

 

 

 

 

ṇ 

 

 
( ) 

ṇ 

 

( ) 

  

  

ךּ ( ) 

 ( ךּ ( ( ) 

 

( ) 
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ṇ ṇ  

ṇ ṇ ḭ ṇּצ ︡ ︣Ḯ פּ

לּ ︣ פּ צּ︡ ḭצּ︣ ṇּצ ךּ ḭפּ ︣

פּ לּךּ ︡ ︣Ḯ 

ṇ ︡ ḭ ךּצּוֹ ︣Ḯ 

ṇּ︡צ כֿךּ ḭ קּ כֿ ︣Ḯ 

בֿ בֿ ︡ ︣Ḯ 

לּ ṇ ṇ ︡ ︣Ḯ 
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︡  

צּ קּ ︡ ︣

כֿ ︡ ךּ כֿ

︡ḭ צּ לּ ḭךּ צּ

לּ אל פּ ︡ ︣Ḯ

︡ נּ כֿ ḭ

אל ￼ שּ נּ ︣Ḯ 

︡

︣ כֿ ḭ

︡ נּ כֿ

צּ קּ ︣Ḯ 

︣

︡  

ḱ ḱ 3 ︣

︡ḭ לּ

ḭ ︣

︡ ︡ Ḯ 

ṇ ︡ ︣

ḭךּ טּ

ךּ

︡ ךּ︣ ︣Ḯ 
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︡  

  

︡ḭ פּ ךּ ḭנּ

נּ צּ ḭ ︣ וֹ נּ קּךּ ︣Ḯ 

 

 

1

0..1

1

0..1 0..1

1

0..1

1

11

1

1..2

11

1

1

1

1

1

1

1

1

1 1

0..1

1
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<<enumeration>>

1

1..2
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︣ ︡  

  

ḱ ḱ 3 ︣ ︡ḭ לּ

ḭ ︣ ︡ ︡ Ḯ 

 

 
ḭךּ ︣ ︡ ︣Ḯ 

 

<<enumeration>> <<enumeration>><<enumeration>>

<<enumeration>>

<<enumeration>>

{XOR}

1

1 3

1

3

1

3

1

3

1

3

1

3
1

3

1

3

1

11

1

1

1

1

1 1

1

1

1

1

1

1
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ṇ ṇ  

 

ṇ ṇ 01: ṇ  

ref
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P00 5  IC ṇ ṇ  

︢  

ḭ ḭ ṇ ︡ ḭ

︣ ḭ ︡ ṇ צּ ︣Ḯ לּ

ḭ פּךּ ︣ קּ וֹ ḭצּפּ שּקּ ︡ ︣Ḯ 

טּ ḭBCE ṇ ךּ ṇ ︡ ḭ

נּ ︡ ︡ Ḯ 

Ṅ ṇ ḭשּ ︡ ṇ ︣

לּ ḭ נּ ךּ ︣ ḭ ︡ שּ  Ḯךּאל

 

 

IC ṇ ṇ ḭ שּ אל

ךּ ḭ קּ IC ṇ ףּ ṇ ︣ ( ) ︣Ḯ 

ḭIC ṇ ︣קּ ףּ ︣ ( ︣ כֿ

צּ (ךּ ḭ ḱ ṇ ṇ לּ פּ אל

︣Ḯ 

ḭIC ṇ ףּ ṇ ︣ צּ קּ צּ נּ ךּ

ḭצּ︣ ︣ IC ṇ ṇ ṇ ḭ ︣ כֿ קּ

Ḯ 

︡ḭ טּ ḭ ( ︡צּ( ךּ︣ ︣ כֿ

︡ ךּ ︣Ḯ 

 

IC ṇ ṇ  

IC ṇ ṇ ḭ ṇ ṇ צּ ḭצּ︣

ḭ נּ ךּ ︣Ḯ 

É IC ṇ ףּ ṇ ︣  

É ︣  

É IC ṇ ︣  

É ּצ ︡ ḭ ︣  

כֿ ︣ ḭIC ṇ ṇ ︣ ḭ

לּ ︣Ḯ 

ḭ לּ טּ ḭ ︣ ︣Ḯ 

 

IC ṇ ṇ  

︣ IC ṇ ṇ ḭ לּ נּ ḭ

︡ ךּ ︣Ḯ 

É IC ṇ ṇ ףּ ṇ ︣  
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É IC ṇ ṇ ︣  

ḭIC ṇ ṇ ( )︣ ︡ ḭ לּ ︡

ךּ ︣Ḯ 

É ṇ ( צּ אל ḱ ) ︣  

É ּצ ︣ כֿ ︣ ḭ ︣  

É ּצ ︡ ḭ ︣  

 

IC ṇ ṇ ︡ ︣Ḯ 

 

IC

998877

##00**

665544
332211

1000 2000 3000 5000 10000

/

ICIC
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ṇ ṇ  

︣ IC ṇ ṇ ṇ ṇ ︡ ︣Ḯ 

<<mitigate>>

<<extend>>

<<extend>>

<<include>>

<<include>>
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ṇ ṇ ṇ ṇ ︡ ḭ ךּ ︡

ḭצּ ︣Ḯ 

( ṇ ךּ ︣Ḯ ︡ ךּ שּ ḭ

כֿ צּ קּ ︣Ḯ) 

stm 
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BCE ṇ

ךּ  

IC ṇ ṇ ṇ

ḭ 

B(Boundary: ) 

C(Control: צּ לּ )ḭ 

E(Entity: צּ לּ כֿ/ )ḭ 

ךּ ︡ ṇ ︡ ךּ

︣Ḯ 

ṡֿכ צּ ṇ טּ

Ṣ לּךּ

ḭ

צּ ṇ

ḭ

קּ (

קּ ) ךּ

︣Ḯ 
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BCE ṇ ךּ  

 

 

טּ ḭ ṕ צּ לּ Ṗ ︣ ︡ḭ

︡ḭ נּ כֿ ḭ IC ṇ ṇ צּ לּ ṇ ךּ ︡ ︡ (BCE E

)Ḯ 

ṇ ךּ כֿ︣ וֹ ︡ ḭ כֿ ṡWhat( שּ Ṣ(פּ

אל ḭṡHow( )Ṣ כֿ ︣ טּ ︣Ḯ ךּ

ḭ PIM ︡ ︣Ḯ 

︡ ḭ IC ṇ ṇ צּ לּ ṇ ḭ 

É ּצ ︣ ךּ שּךּ פּ ṇ וֹ Ḯ 

É ּל ṇ שּ  Ḯךּ

כֿלּךּ צּ פּ ︡ Ḯ ḭ ︡ ︣Ḯ 

 

IC ṇ ṇ צּ לּ ṇ  

<<enumera...
<<enumeration>>

<<enumeration>>

*1

1 *

1 1*1

1

*

1

*

*1

11

0..1

1

*1

*

1

*

1
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PIM  

 

IC ṇ ṇ ṇ ḭ 

É Boundary ( ) 

É Control ( לּ ) 

É Entity ( צּ לּ כֿ/ ) 

ךּ ︡ ṇ ︡ ךּ ︣Ḯֿכ ḭ ךּ

︡ ︣ כֿ ךּ ︣Ḯ 

ḭControl ḭ ︡ḭ ︢ לּ

נּ ṇ ṇ ךּ ︣Ḯ 

ṇ  
ỔỎ ṇ ṇ ḭ ṇ ︡ ︣Ḯ

ṇ וֹ ḭ וֹ ךּ ︣ḮBoundary, Control, 

Entity ḭ ︣ ṇ ḭUtility לּךּ וֹ ךּ ︣Ḯ 

 

ṇ  

<<control>>

<<boundary>>

<<boundary>><<entity>>

<<control>>

<<entity>>
<<utility>>
UI
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 Ḳ  

 ︣Ḯ 



UML   

F001  50 

F001  

 

 

ṇ A ṇ Bּךּצ ︣Ḯ ID ṇ ךּ ︣Ḯֿכ Ễ Ễצּ PC

פּ ṇ ể ︡ ︣Ḯ ṇ Aּצ ID ṇ פּ

︠︣ ḭ ṇ Aּצ ︡ ṇ צּ אל ḭ צּ ︣Ḯ ṇ A ṇ

ḭ ṇ Bּצ ID ṇ ︣︠פּ ḭ ṇ B ṇ צּ

אל צּ ︣Ḯ ṇ A,B ṇ ḭ

צּ אל ︣Ḯ 

 

כֿ לּ ṇ פֿ ṇ קּ ṥ Ṧ ︡ ︣Ḯ 

כֿ ṥ Ṧ ḭ ṇ ︡ḭ ṇ פֿ ṇ ︡ḭ

︣Ḯֿכ ︡ ︣Ḯ 
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ṇ ṇ  
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︡

 

︡ ḭ שּ ךּ AAA

3 ︡ ︣Ḯ 

AAA ễ

︡

︣Ḯ פּ

︡ ︡

שּ  Ḯךּאל

︡  

צּ ṇ ṇ ︡ וֹ

לּךּ פּ ḭ וֹ

︡ ︣Ḯ 

︡ ךּ︣

︡ ḭ

ףּ

︣Ḯ 

︡

 

ṇ צּ אל ḱ אל ךּ ḭךּ ךּ

︡ ︣Ḯ 

ךּ ךּ

ḭ ṇ ṇ

︡ ︣Ḯ 

 

︡  

 

AA A  

ḭAAA ễצּ ︡ אל ךּ ︣Ḯ 

כֿכֿ ḭAAA ︡ ︣Ḯ 

AAA ḭ ︣ ḭ רּ ễ ︡ ︡ ︣Ḯ 

ṇ ︣ ḭ ṇ ︣ ḭ ṇ ︣ ḭֿכ

ṕAuthenticationṖḭ ṕAuthorizationṖḭ ṕAccountingṖ ︡ḭễ

A בֿ AAA ︣Ḯ 

AAA ḭAAA ḭ ḭ ḭ ễ ḭ

ךּףּ צּ אל ךּ כֿ ︡ ︣Ḯ 

ךּ ḭAAA ḭ ︡ ךּ ︣Ḯֿכ צּ

ṇ ṕ Ṗ ︡ ךּ︣ ︣Ḯ 
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︡  

 

ḭ ︡שּ ךּ AAA ︣ ︡ ︡ ḮAAA ︣ ḭ

ḭ ễ צּ לּ ︣ כֿ ︡

ךּ ︡ Ḯ 

ễ פּ פּ ḭ ṇ ID ṇ ḭ ṇ ︣ ṇ ḭ ṇ

ךּ ︡ḭ ךּ ︡ Ḯ 

 

 

ể 

class  

+ + 
+ 

- 
- 

- 
+ 
+ 

1

1

*
11*

1

1

*

1

 

AAA ễ ḭ ḭ ḭ ︡ ︡ Ḯ 

צּ לּ ḭ ṇ ︣ ︣Ḯ צּ לּ ṇ ︣

︡ḭ ︡ ︡ Ḯ 
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צּ לּ ḭ ṇ ︣Ḯ צּ לּ ṇ ḭ ︡ ︡ Ḯ 

צּ לּ ḭ ṇ ṕ ṇ Ṗ ︣Ḯ 

2 

ể ḭאל ︡ ︣Ḯ 

class  

+ + + 

- 
- 

- - 

+ 
+ 

- - 

0..*

1

0..*

1

* 1

0..*

1

0..*

1

1*

0..1

1

1

0..*0..1

1

0..*

1

0..*

1

 

ṇ PIM ︡ לּ ︡ ︡ Ḯ אל

︣Ḯ 

Ḳ ︣ אל ︣Ḯ 

Ḳ ṇ ṇ צּ פּ ךּ פּ ︣ ︣Ḯ

נּ אל ךּ ṕ Ṗḭ ṇ לּ ︡ ︣Ḯ 

ṇ Ḳ ṇ ︣Ḯ 
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︡  

 

ḭ ṇ צּ ṇ ︡ ךּ לּךּ ︡ ḭ ṇ Ḵפּ ṇ

Ḵפּ שּ︡ אל ךּ Ḵפּ ךּ פּ ṇ ︡ וֹ לּךּ ︣Ḯ

כֿ פּ ṇ צּ ṇ ︣ ḭ ṇ ṇ וֹפּ צּ

פּ ︣ נּ ︣Ḯ 

כֿ ︣ כֿ ︡ ךּ ︡ Ḯ 

 

 

 

- 
- 

- 
- 

- 

- 

- 

0..* 0..1

1

0..*

0..* 1

1

0..*

1 0..*

1

0..*

0..* 0..1

0..*

0..*

 

כֿ ךּףּ ḭṡ Ṣṡ ṇ Ṣṡ ṇ Ṣּצ ḭ ḭ

︣Ḯֿכ צּ ṇ וֹפּ ︣Ḯ

וֹפּ לּ צּ פּ לּךּ ︣ ḭ ṇ ︣

לּ ךּ ︡ ︣Ḯ 

ḱ ṇ  Ḵפּ

ḱ ṇ  Ḵפּ

ḱ  Ḵפּ

ḱ אל ךּ Ḵṕפּ Ṗ 
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כֿ לּ ḭ ︡ ḭ ṇ Ṅ צּ נּ

ḭצּ︣ ︣ ḭ ḭ ṇ צּ Ḵפּ לּךּ

︡ ︣Ḯ 

︡ פּ ḭ 

ḱṡ Ṣ ḭ ṇ צּ פּ פּלּ ︣  

ḱṡ ṇ Ṣ ḭ ṇ ︣  

ḱṡ Ṣ ḭ ṇ צּ ṇ קּ פּ ︡  

ḱṡ ṇ Ṣ ḭ ṇ  

לּךּ וֹ ︣Ḯֿכ לּ קּ ︡ Ḯ 

אל ṡ ṇ Ṣ ḭ ṇ צּ ṇ

אל ︣ ︡ ︡ ︡ Ḯ 

 

ṇ  
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︡  

 

ṇ צּ אל ḱ אל ךּ ḭךּ ךּ ︡ ︣Ḯ 

ḭ ṇ צּ אל ךּ ḱפּ אל ךּ ḭפּךּ ṇ פּ

︣ ךּ נּ כֿ צּ ︣Ḯ ךּ נּ ḭ ḱ צּ כֿךּ ḭ ṇ

שּ ḭ נּ לּ לּךּ כֿצּ ︣Ḯ 

 

 

clas s  

- 

- 

- 
- 

- 
- 

- 
- 

- 
- 1 0..1

1 1

1

1

1

1

* 1

1

*

 

ṇ ךּ לּ ︡ ṡ Ṣ וֹ ︣Ḯ 

ṇ ︣ ︡ ṡ Ṣ וֹ ︣Ḯṡ Ṣ ḭ

ṡ Ṣ ḭ צּ ṇ ︡ טּ ṡ ṇ Ṣ וֹ

︣Ḯ 

ṇ צּ אל קּ ṇ טּ ḭ ṇ צּ ḭנּ ṇ

￼ פּ פּלּ ︣ ṡ Ṣ וֹ ︣Ḯ 
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ṇ ṇ ḱ ︣ ṡ ṇ Ṣ וֹ ︣Ḯ Ṅ ṇ ḭ

ṡ ṇ Ṣּפ ︡ ṡ ṇ Ṣּצ לּ ︡ ︣Ḯ 

ṇ ṇ ︡ ṇ וֹ ︣ ḭṡ ṇ Ṣּפ ḭ

ṡ Ṣ וֹ ṡ ṇ Ṣ ︣Ḯ 

 

 

 

 

ḭצּ ṇ ḭ ṇ לּ צּ ︣ פּ ︡ ︣Ḯ 

ṇ צּ אל ךּ ךּ ṡ Ṣḭ ṇ צּ אל ṡ Ṣ כֿ ︣Ḯ

ṡ Ṣ ︣Ḯ ṇ צּ ḭ ṇ טּ אל ṡ

Ṣ ︡ ︣Ḯ 

ṡ Ṣ ︣ ḭ ṇ ︡ ךּ ṡךּ ṇ Ṣ ḭ ṇ

ṡ ṇ Ṣ 2 טּצּ ︣Ḯṡ Ṣ ︡ ḭṡ ṇ Ṣ ︣Ḯ

כֿ ḭ ṇ טּ ︣Ḯ ṇ ḭ ṇ A ṇ B 2 ṇ

ךּ ḭ כֿ ︡ ךּ ︣Ḯ 

ṇ צּ ṇ ︡ לּ ︣ ḭ צּ ︣ פּ פּלּ ︡ ︣Ḯ צּ ︡

ṡ ṇ Ṣ ︡ ︣Ḯ צּ ︡ ךּ ḭṡ ṇ Ṣ

︣Ḯ 

︡ḭṡ ṇ Ṣ ṡ ṇ Ṣ ḭ 1 ḭשּ ṇ

טּצּ ︣Ḯ 



2014 10  

 59 

F002  

נּ ︣ צּ קּ טּצּ ︣Ḯֿכ ḭ

צּ שּ︡ ךּ ךּ פּ פּלּ טּצּ ḭ ︣ ḭ( ) ךּ

︣Ḯ ḭ לּ ḭ צּ קּ טּ ︣Ḯ 

 

 

1Ḱ ḭ צּ שּ︡ ︡ ךּ פּ פּלּ טּצּ ︣Ḯ 

2Ḱ ḭ אל ḭ אל

אל טּצּ ︣Ḯּך￼ ḭ ︣ כֿ צּ ︣Ḯ 

3Ḱ ḭ ḭ פּ אל ḭ ︡

︣ ṇ צּ ︣Ḯ 

כֿ צּ ḭ

כֿ צּ קּ ︣Ḯ 

4Ḱ ︣ כֿ צּ ︣Ḯ ḭ1 ︣

ḭ ךּ Ḯ 

ṕ Ḳ ḭ ḭ

ḮṖ 

ḭ ḭ ḱ ḭ ︣Ḯ 

5Ḱ פֿ ḭ צּ ףּ ḭ ︣ פּ ︣ כֿ צּ

︣Ḯ 

ṕ Ḳ 1Ṍ10 ḭ 1Ṍ5 6Ṍ10 ḭ

1 2 ḮṖ 

6Ḱ ḭ פֿ OK/NG ḭNG ḭ ṇ ṇ ṇ ︡ ︣Ḯ 

7Ḱ ︣ טּצּ Ḯ 

8Ḱ אל קּ ḭ ṇ ︡ ︡ ︣Ḯ 
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ṇ ṇ  

uc 

<<include>>

<<include>>
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︡

 

︡  

︡  

︡ḭ

︡ ︣Ḯ ︡ ךּ ︣Ḯ 

︡

 

︡  

 

ḭ ( )

נּ ︡ ךּ ︣Ḯ 

פּ

ḭ

︡ ףּ ︣Ḯ 
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︡  

︡ḭ ︣ כḭֿנּ לּ

כֿ אל ︠ ︡ ךּ ︣Ḯ 

 

︡ḭ ︡ ︣Ḯ 

פּ צּ ︡ Ḯ 

( ) ( ︡ ) ︣ 1 ︡

︡ḭ כֿ ︣Ḯ ︡ ךּ ḭצּ︣

︣ פּ ︣ כֿ צּ ︣Ḯ(UML (שּ ︣

לּ ︣Ḯ 

 

( ) פּ כֿ ḭקּ לּ  / אל ︣(

)Ḯ(UML (שּ ︣ לּ ︣Ḯ 

 

A  

 
 

 

 

 

 

 

 
כֿ A ḭֿכ

︡  ךּ

ẆẆ  úú  

A  

B  

D1  

E  

A  

D2  

C  C  B  
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(i) ḭ ḭ ḭ ḭ ḭ ḭ(ii)

צּ קּ אל ︣Ḯאל ḭנּ ︡ ︡ Ḯ 

( ) 3 ( ḭ ḭ ḭ ṇ ḭ

) 

( ) ṇ ︣ ṇ ( ṇ ḭ ṇ ḭ ḭ ) 

 

class  

(i)

(ii)

(iv)

(iii)

0..1

0..*

0..1

0..*

1..* 1..*

1..*1

1..*

1

0..*
0..*0..*

1

0..*

0..*

0..1 1

0..*

1

1

0..*

1

0..*

0..*0..*

1 0..*
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︣ טּ ḭ ￼ ḭנּ

קּ ︡ ︣Ḯ ךּ ḭ ︣ כֿ ḭ

ךּ ︣Ḯ 

 Ḵלּ .1

ךּ כֿ צּ פּךּ כֿ ︣Ḯ צּ

פּךּ כֿ ︣Ḯ ךּ כֿ ￼ḭ שּ וֹפּ ךּ כֿ שּ לּ כֿ

ḭ ךּ נּךּ ︡  Ḯלּ

É : ḭ ḭ  

2. ︣  Ḵלּ

צּ פּךּ ︣ כֿ ḭ טּ ךּ ḱ ḱ ︣ קּ

וֹפּ כֿ צּ ḭקּ ḱקּ אל צּ נּ ︣Ḯ 

טּצּ .3  Ḵלּ

טּ ḭ ḭ ︡ ︡ Ḯ 

É  

É  

É  

É  

É  

4. ︣ טּצּ  Ḵלּ

( ḭ ) ךּףּ ḭ ︣ בֿ ︣Ḯ 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

   

 

 1  

 קּ

3  

2  

︡

︡ קּ  קּ

 

 ḭ ḭ      

 ḭ ḭ     ḭ

ḭ  

 ḭ  ṇ ṇḭ

 

   

      

 ḭ ḭ ḭ

ḭ ḭ ḭ  

ḭ

ṇ ḭ ḭ

 

ṇ  ḭ

ṇ  

ḭ

ḭ ḭ

ṇ  

 ḭ ︡ḭ ṇḴ ṇḴ ︡ 
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ḭ  ḭ 

 

 

 

5.  

ḭ ︣ קּ ( ) נּ ︣Ḯ 

É ( ṇ) ṡ Ṣṡ Ṣṡ Ṣ 3 Ḯ 

É ּצ ︣ ṡ Ṣ ṡ Ṣ ︣Ḯ 

É ṡ Ṣ ḭṡ Ṣ ṡ Ṣּצ פּךּ ︡ḭּט ṡ Ṣ

ṡ Ṣ ṡ Ṣ ︡ ︣Ḯ 

É ṡ Ṣ ḭṡשּ Ṣּצ שּ ḭ שּ קּ ṡ

Ṣּצṡ Ṣ ṡ Ṣ ṡ Ṣ ︣ כֿ טּ ︣Ḯ 

É ṡ Ṣ ḭṡ Ṣ ṡ Ṣ ṡ Ṣ︡ḭṡ Ṣ ︡ ṡ

Ṣ ︡ ︣Ḯ 

É ṡ Ṣ ṡ Ṣ ︣Ḯ 

É ṡ Ṣ ḭṡ Ṣ ︡ḭ טּצּ ︡ ︣Ḯ 

 

ḭ ךּ ︣Ḯ 

class :

*
1

1

*

*

1

* *

*

1

* *

*

1

11

1 0..1

1

1

1

*
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 Ḳ  

 ︣Ḯ 
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︢  

ḭ ḱ ︡ ṇ ךּ צּ אל אל

כֿ צּ טּשּ ︣Ḯֿכ ḭ ︡ḭ ︡

ךּ ︡ ︡ Ḯֿכ ṕ Ṗ ḭ ︣ צּ ḭשּ

צּ ︡ ךּ︣ ךּ ︣Ḯ 

 

ḭ צּ לּ ︣ ḭ

ABS שּ ךּ ︣Ḯ 

 

ḭ ḭ אל ︣Ḯ צּ ḭ

︡ ︣Ḯ ḭ ︡ḭ

︢ לּ לּךּ ṇ ︡ ︣Ḯ 

פּ וֹלּ ḭצּ︣ ︣ כֿ

ḭ ṇ כֿ︣ ḭּל שּ נּ לּ ךּ ︣Ḯ 

ṕ Ṗ

צּ פּ
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︣ ḭ צּ ṕ Ṗ ︡ ḭ

ךּ קּךּ ︣Ḯֿכ קּ שּ צּ צּ ︣Ḯ צּ

︡ קּ ḭ צּךּ ךּ ךּ ︣ ḭ ṇ ṇ ṇ צּ ︡ ︣Ḯ ḭ

︡ צּ ḭ Ṅ ︣ לּ ︣Ḯ ︡ קּ

צּ ︡ כֿ ︣Ḯ  

︣ ḭON/OFF ḭPID ḭ טּצּ ḭ

ḭ קּ טּצּךּ ︣Ḯ Ḳֿכ ךּ

︡ שּ  Ḯךּאל

 

 

︣ שּךּ פּ ︡ ךּ טḭּצּ︣ ךּ ︣Ḯּ︡︡פḭ וֹ

ṇ צּ קּ ךּשּ ךּ פּ︣ ḭ ṕ ︡ ABSṖ ḭ ︣ פּ

טּ ︡ ︣Ḯ 

   ABS  

 

︣  Ṩ Ṩ 

לּ     

 ︣ אל 

 

אל

 

אל    

 

נּ  קּ ךּ  

ḭ  

ḭ  

  Ṩ Ṩ 

פּ  וֹ וֹ

 

 ṇ  

 ︣    

פּ  ṇ אל כֿ

ḭ ︣  

ṇ ṇ  

צּ  ḭ

︣  

ṇ

 

ṇ  

 ︣ ḭ  Ṩ Ṩ 
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ṇ ṇ  

צּ ︣ ṇ ṇ ︡ ︣Ḯ 

 

 

Ḳ ṇṡ Ṣ ḭ ṕ Ṗ ṕ

︣ Ṗ ︡ ︣Ḯ 

ṇ ṇ  

No. ṇ ṇ  Ṋ  

UC01 ︣  ︣ Ḯ 

UC02 ︣  ︣ Ḯ 

קּ ︣Ḯ 

UC03  ︣ צּ  לּ ︣ Ḯ 

כֿ︣ ḭ 

Ṅ ךּ  Ḯשּךּ

UC04 ︣  Ḯ 

UC05 ︣  ︣ Ḯ 



UML   

C001  70 

 

   

︡

 

︡  

︡  

︣

︡ נּ ︣Ḯ 

︡

︣Ḯ 

︡

 

ךּ ︡ ︡

Ḯ ￼ṡ אל

Ṣ לּךּ ︡

︣Ḯ 

︡ ︣Ḯ 

︡

 

︡  

 

︡  
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︡  

  

︡ לּ ︡ ︡ Ḯ 

ḭ ︣ ON/OFF ḭPID ḭ ךּ קּ

לּ ︡ ︡ Ḯ 

 
ểḰ ףּ ḭ ךּ  

ṕ טּ ḭABS ︣Ṗ ︣

︣ ︡ ṡ Ṣ ︡ ︡ Ḯ ︡

︣Ḯ ḭṡףּ Ṣ טּ ḭ ṡ ︣ Ṣ

︡ ︣Ḯ 

ḭ ḱ ḭּט ךּ צּ פּ שּ

ḱ ṕ Ṗּצ ︡ ︣Ḯ ḭ ︣ ︣Ḯ 

ỄḰ ךּ  

צּ לּ ḭ לּ ︣ Ḵṕפּ ︣לּ ḴṖṕפּ נּ

צּ ךּ קּ פּ ḭ ךּ כֿ Ṗ נּ טּצּ ︣Ḯֿכ

צּ ךּ ︣Ḯ ON/OFF ḭPID ḭ ךּ ךּ טּצּ פּ︣ ḭ

︣ṕ ṇ ṇ ṖḮ צּ ︣

ḭ ṇ ṕ ṇ Ṗּצ ︣ ḭ ṇ

︣ כֿ ︣Ḯ 

ṇ ṕPID טּ נּ ḭ ṕ

Ṗ Ṗּצ כḭֿצּ︣ ︣ ḭֿכֿכ ︡ ךּ Ḯ

ṇ צּ ṇ ךּ ḭPID טּ ḭ ḭ 3

כֿ כḭֿצּ︣ ︣ ︣ כֿכֿ ︡ ךּ Ḯ ḲPID

ךּ ︡ שּ  Ḯךּאל

ễḰ ךּ  

לּ טּצּ ṇּצ פּ︣ ḭ ︡ ︡ Ḯ

ṇּצ אל ︣ ︡ ḭצּ︣ ḭ

ṇ טּ ḭ ṇּצ ︡ ךּ

כֿ︣ קּ Ḯֿכ ךּ PIM ︡ ︣Ḯ 

ỆḰ  

︣ ḭ ︡ ︡ḭ צּ ḭ ṇ ṇ ṇ ḭ

ḭ ḭ נּ טּצּ ︣Ḯּ︡︡פḭֿכ ךּ

צּ נּ כֿ טּ ḭ ︣ ︡ ︡ Ḯ 
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1

1

1

1

1 1

1
1

11

1

1

0..11

 

 

ṡ Ṣ  
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︡  

  

וֹ ︡ ︡ ︡ Ḯ 

טּ ṡ וֹ Ṣ לּךּ ṇ ḭנּ

︡ ︣Ḯֿכ לּ נּ טּ לּךּ ︡ ḭ

︡ ︣Ḯ 

 
ểḰ ףּ ḭ ךּ  

ṕ נּ וֹףּ ḭABS וֹףּ Ṗ ︣ ︡ ḭṡ

Ṣ וֹ ︡ Ḯṡ Ṣ ṡ Ṣ ṡ ṢỄ ṇ טּצּ ︣Ḯṡ Ṣ

ṇ ︣ ︡ḭṡ Ṣ ṇ אל ︡ ︣Ḯ 

ṡ Ṣ ṡ אל Ṣ אל ︣Ḯṡ Ṣ ṇ

ṕ Ṗ צּ ︡ ḭṡ Ṣ ṇ ךּ ḭ

︡ ךּ ︣Ḯ 

ḭ ể ￼ ︣Ḯ 

ỄḰ ךּ  

לּ ḭ לּ ︣ ṕפּ נּ צּ ךּ קּ ḭ כֿ Ṗ

נּ טּצּ ︣Ḯֿכ צּ ךּ ︣Ḯ 

ON/OFF ḭPID ḭ ךּ ךּ טּצּ

ḭ ︣Ḯṕ ṇ ṇ ṖḮ

ṡ Ṣ ṡ Ṣ ךּ ḭ ︡ ︣Ḯ 

ễḰ ךּ  

︣ ṡ ṇṢ ︡ ︡ Ḯṡ ṇṢ ṡ אל

Ṣ ︡ḭṡ אל Ṣ ︡

ךּ ︣Ḯ 

ḭ ṇ ︡ ḭ ︣ ḭṡ אל Ṣ ︡ ︡ Ḯ 

ṡ אל Ṣ צּ ṡ ṇṢ ︣ ︡ ḭṡ Ṣ ṇ

ḭṡ אל Ṣ אל טּצּ כֿ ḭ

ṡ Ṣ ṇ ︡ ךּ ︣ צּ אל טּצּ ︣Ḯ 
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class 

1

1

1 0..1

1

1

1

1

0..1 1

1

1

1 0..1

 

  

object 
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C001   

︢  

ḭ ṇ ︢ ṇ אל ךּ

ḭ ︡ ︣ ︣Ḯ ḭ ḭ ṇ ṇ ḭ ṇ ḭ

ḭּט טּ אל ךּ ︣Ḯ 

 

 

ḭOSḭ ṇ ṇ ḭ ṇ 3

פּ אל ךּ ︡ ︣Ḯ ḭ ṇ ṇ ︡

︡ḭOSּצ ︣ ︡ צּ ṇ ṇ ︣ ︡ ︣Ḯ 

  

 

כֿ ḭ ︣ ︡ ḭ טּצּ ︡ ︣Ḯ 

 ̧ ṇ שּ נּ ḭ ︡ ṇ ṇ ︣ כֿ Ḯ 

 ̧ שּ︡ ṇ ︡ ṇ ︣ ḭ ךּ כֿ Ḯ 

 ̧ קּ וֹ ￼ צּ טּ כֿ Ḯ 

 ̧ ︡ ḭ ︣ כֿ Ḯ 

 ̧ ṇ קּ כֿ Ḯ 

2 

ể 

ṇ  

ṇ  

OS 

3 

ṇ  

A B 

C 

ḱḱḱ 

 

ṇ ṇ  

 

ḱḱ

ḱ 
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ḭ ṇ ︡ ṕנּ ṖḭDB

︣ ︡ ︡ ︣Ḯ 

לּ לּ ︡ ︣Ḯ 

 

︣Ḯ 

 

 

 

 

 

ṇ  

ṇ  

 

 
 

 

ṇ  

 

 

 

GUI ṇ

.exe: 1.0 

DB

.exe: 1.2 

ṇ

.dll: 1.0 

.dll: 2.0 

DB

.exe: 2.1  

GUI ṇ

.exe: 1.0 

 

  

 

 
Ḳ  

︡  נּ

 ︡ 

.dll: 2.0 
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ṇ ṇ  

צּ ︣ ṇ ṇ ︡ ︣Ḯ 

 

ṇ ṇ  

No. ṇ ṇ  Ṋ  

UC01 ṇ

︣  

ṇ ṇ Ḯ 

UC02 ︣  ṇ ︡ ︣ Ḯ 
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︡  

לּךּ

︣ ︡

︣Ḯ 

ḭ ︣

︡ ︣Ḯ 
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︡  

  

קּ וֹ ￼ לּ ḭ

︡ḭ ︡ ךּ ︡ ךּ ︡ ︣Ḯ 

 

<<enumeration>> <<interface>>

0..1

1 1

11

1

0..*

0..*
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ṇ 
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ףּ  

 (2012 5 )  

2010 10 ︡ פּ ḭ 1 Ḯֿכ ḭ ṇ ︡

קּ ︡ Ḯ טּ ḭ

ḭṡנּ Ṣ ṡ ︡ Ṣאל︣ ḭבֿ ṇ

קּ ︡ Ḯ 

נּ ṡ Ṣ ḭ ṇ ṇ

ṇ ︡ ︡ ḭ ṇ ṇ ṇ ︢

︡ קּ ︡ Ḯ ḭṡ Ṣאל︣ ךּ ḭֿכ

ךּ ḭ ︡ ︡ ( ) Ṅ

︡ ( ) וֹ כֿףּ ךּ ︡ Ḯ 

︡ ḭֿכ לּ ︢ ḭ פּ ṇ רּכֿ וֹ ṡצּ Ṣ ṡ

ṇ Ṣ ḭṡ Ṣ ṡ Ṣ לּךּ 2 ︣Ḯּך￼ ṇ ṇ

ṇ כֿצּךּ ךּ ︣Ḯ ḭ︢ שּ ךּ וֹ ךּ︡

︣Ḯ 

ḭ ḭ ḱ ḱ צּ ṇּצḭ ḭךּ

קּ ︡ Ḯ ḭךּ צּ ︣ ṇ פֿ

︡ ḭצּ 2 ṇ טּצּ ︡ Ḯ ṇ

קּ ḭ ṇ ︣ צּ ךּ ︣Ḯ 

אל ḭ כḭֿצּ︣ פּ שּךּ ︣Ḯ 2 ḭקּ Ṅ

ṇ צּ נּ ךּ ︣Ḯ וֹ ḭ אל פּ ṇ פֿ ךּ

קּ ךּ ךḭּצּ︣ ︡ ךּ לּךּ ךּ ︡ ︣Ḯֿכ

ḭ נּ ḭ ṇ ︡ ṇ ︣Ḯ

טּ ḭUMTP אל ︡ ךּ ḭ שּ

אל ףּ ︡ ךּ ︣Ḯֿפ פֿ ףּ ךּ ךּ ḭ URL פֿ שּ

 Ḯךּאל

http://www.umtp-japan.org/ 

( UMTP פּ ṡUMTP ךּ Ṣẓṡ Ṣẓṡ Ṣ) 

ḭ קּ ḭקּ ḭ ḭ ךּףּ ︡ וֹ ḭ

ṇ ךּ︡ ︣Ḯ 
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ṇ (ּףּנּלּךּט ḭ Ḯ ) 
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  ṕ Ṗ 
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