
Saint-Petersburg State Polytechnic University 1 

ȴəɞɑɏɜɔɜɚɎɌəəɌɫ ɞɑɡəɚɗɚɏɔɫ 

ɎɑɜɔɠɔɖɌɢɔɔ ɔ ɞɑɝɞɔɜɚɎɌəɔɫ 

ɛɜɚɘɧɤɗɑəəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ 

ɛɜɚɐɟɖɞɌ 
 

 

ȮɝɑɎɚɗɚɐ ȶɚɞɗɫɜɚɎ 

ȻɌɎɑɗ ȰɜɚɍɔəɢɑɎ 
vpk@spbstu.ru  

ȽɌəɖɞ-Ȼɑɞɑɜɍɟɜɏɝɖɔɕ ɏɚɝɟɐɌɜɝɞɎɑəəɧɕ ɛɚɗɔɞɑɡəɔɣɑɝɖɔɕ ɟəɔɎɑɜɝɔɞɑɞ 

ȴəɝɞɔɞɟɞ ɔəɠɚɜɘɌɢɔɚəəɧɡ ɞɑɡəɚɗɚɏɔɕ ɔ ɟɛɜɌɎɗɑəɔɫ, ɖɌɠ. ȴȿȽ 

 

 

mailto:vpk@spbstu.ru


Saint-Petersburg State Polytechnic University 2 

ȮɌɒəɧɑ ɝɎɚɕɝɞɎɌ ɛɜɚɔɓɎɚɐɝɞɎɌ 

ɛɜɚɘɧɤɗɑəəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɜɚɐɟɖɞɌ 

Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ Ɏ ɝɎɫɓɔ ɝ ɜɚɝɞɚɘ 

ɘɚɥəɚɝɞɔ ɌɛɛɌɜɌɞəɧɡ ɔ ɛɜɚɏɜɌɘɘəɧɡ  

ɝɜɑɐɝɞɎ Ɏ ɝɛɔɝɖɑ ɐɑɠɔɢɔɞəɧɡ ɜɑɝɟɜɝɚɎ 

ɜɌɓɜɌɍɚɞɖɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɜɚɐɟɖɞɌ (ȻȻ) 

ɛɑɜɎɧɑ ɘɑɝɞɌ ɓɌəɫɗɔ ɞɜɟɐɚɑɘɖɚɝɞɨ, 

əɌɐɑɒəɚɝɞɨ ɔ ɩɠɠɑɖɞɔɎəɚɝɞɨ. Ⱦɜɟɐɚɑɘɖɚɝɞɨ 

ɚɛɜɑɐɑɗɫɑɞ əɑɚɍɡɚɐɔɘɧɕ ɚɍɦɑɘ ɔəɎɑɝɞɔɢɔɕ 

ɔ ɝɜɚɖɔ ɛɜɚɔɓɎɚɐɝɞɎɌ ȻȻ, əɌɐɑɒəɚɝɞɨ ð 

ɓɌɥɔɥɑəəɚɝɞɨ ȻȻ ɚɞ ɝɍɚɑɎ ɔ ɐɑɠɑɖɞɚɎ, Ɍ 

ɩɠɠɑɖɞɔɎəɚɝɞɨ ð ɛɜɚɛɟɝɖəɟɪ ɝɛɚɝɚɍəɚɝɞɨ 

ɚɍɜɌɍɚɞɖɔ ɔəɠɚɜɘɌɢɔɔ. 
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ȸɔəɔɘɔɓɌɢɔɫ ɞɜɟɐɚɑɘɖɚɝɞɔ ɓɌ ɝɣɑɞ 

ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɛɜɚɔɓɎɚɐɝɞɎɌ ȻȻ 
   Ȯ əɌɝɞɚɫɥɑɑ Ɏɜɑɘɫ ɛɚɫɎɔɗɔɝɨ ɞɑɡəɚɗɚɏɔɔ ɔ 

ɝɜɑɐɝɞɎɌ ɌɎɞɚɘɌɞɔɓɌɢɔɔ ɜɌɓɜɌɍɚɞɖɔ ȻȻ 

ɚɍɑɝɛɑɣɔɎɌɪɥɔɑ ɛɚɣɞɔ ɛɚɗəɚɝɞɨɪ 

ɌɎɞɚɘɌɞɔɓɔɜɚɎɌəəɧɕ ɢɔɖɗ ɛɜɚɔɓɎɚɐɝɞɎɌ [Rational  

Rose, VRS/TAT ].  

   ȹɌɛɜɔɘɑɜ Ɏ ɞɑɡəɚɗɚɏɔɔ VRS/TAT ɛɚ 

ɠɚɜɘɌɗɔɓɚɎɌəəɧɘ ɝɛɑɢɔɠɔɖɌɢɔɫɘ əɌ ɝɔɝɞɑɘɟ 

ɏɑəɑɜɔɜɟɑɞɝɫ ɠɚɜɘɌɗɔɓɚɎɌəəɌɫ ɛɚɎɑɐɑəɣɑɝɖɌɫ 

ɘɚɐɑɗɨ, ɖɚɜɜɑɖɞəɚɝɞɨ ɖɚɞɚɜɚɕ ɐɚɖɌɓɧɎɌɑɞɝɫ, Ɍ ɓɌɞɑɘ 

ɛɚ ɖɚɜɜɑɖɞəɚɕ  ɘɚɐɑɗɔ ɏɑəɑɜɔɜɟɑɞɝɫ ɖɚɐ ȻȻ ɔ 

ɝɔɘɎɚɗɨəɧɑ ɝɢɑəɌɜɔɔ, ɏɌɜɌəɞɔɜɟɪɥɔɑ ɛɚɗəɚɞɟ 

ɩɖɝɛɑɜɔɘɑəɞɌɗɨəɚɕ ɛɜɚɎɑɜɖɔ ɛɚɎɑɐɑəɔɫ 

ɜɌɓɜɌɍɌɞɧɎɌɑɘɚɏɚ ȻȻ ɚɞəɚɝɔɞɑɗɨəɚ ɎɧɍɜɌəəɧɡ 

ɖɜɔɞɑɜɔɑɎ 
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4 

ȾɑɡəɚɗɚɏɔɣɑɝɖɌɫ ɢɑɛɚɣɖɌ   

ȹɑɠɚɜɘɌɗɨəɧɑ ɞɜɑɍɚɎɌəɔɫ 
əɌ ɑɝɞɑɝɞɎɑəəɚɘ ɫɓɧɖɟ 

ɀɚɜɘɌɗɔɓɚɎɌəəɧɑ 
ɞɜɑɍɚɎɌəɔɫ 

Ⱦɑɝɞɧ ɔ ɛɜɔɗɚɒɑəɔɑ əɌ ɫɓɧɖɑ ɢɑɗɑɎɚɕ 
ɛɗɌɞɠɚɜɘɧ (Ƚ/Ƚ++, Java, Pearl ) 

ȴɝɛɚɗəɑəɔɑ ɞɑɝɞɚɎ 

ȻɚɎɑɐɑəɣɑɝɖɌɫ ɘɚɐɑɗɨ 
ɛɜɔɗɚɒɑəɔɫ Ɏ  Ɏɔɐɑ 
ɘɌɤɔəɧ ɝɚɝɞɚɫəɔɕ ɐɗɫ 
ɏɑəɑɜɌɢɔɔ ɖɚɐɌ ɐɗɫ 

ɓɌɐɌəəɚɕ ɛɗɌɞɠɚɜɘɧ 

ȾɑɝɞɚɎɧɑ ɝɢɑəɌɜɔɔ əɌ 
ɫɓɧɖɑ MSC ɐɗɫ 
ɏɑəɑɜɌɢɔɔ ɖɚɐɌ ɞɑɝɞɚɎ 

ȭɌɓɚɎɌɫ  

ɝɞɌəɢɔɫ 
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ȻɜɚɍɗɑɘɌ ɠɚɜɘɌɗɔɓɌɢɔɔ ɞɜɑɍɚɎɌəɔɕ 

Ȯ ɛɜɌɖɞɔɖɑ ɛɜɚɘɧɤɗɑəəɚɕ ɜɌɓɜɌɍɚɞɖɑ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɜɚɑɖɞɌ: 

Å Ȯ ɛɜɚɑɖɞəɚɕ ɐɚɖɟɘɑəɞɌɢɔɔ ɠɚɜɘɟɗɔɜɚɎɖɌ ɞɜɑɍɚɎɌəɔɕ ɓɌɐɌɑɞɝɫ 

ɗɔɍɚ ɖɚəɝɞɜɟɖɞɔɎəɚ, ɖɚɏɐɌ ɔɓ ɞɑɖɝɞɌ ɞɜɑɍɚɎɌəɔɫ əɌ 

ɑɝɞɑɝɞɎɑəəɚɘ ɫɓɧɖɑ ɟɐɌɑɞɝɫ ɜɑɖɚəɝɞɜɟɔɜɚɎɌɞɨ ɛɜɚɢɑɐɟɜɟ 

ɖɚəɞɜɚɗɫ ɔɗɔ ɝɢɑəɌɜɔɕ ɛɜɚɎɑɜɖɔ Ɏɧɛɚɗəɑəɔɫ ɐɌəəɚɏɚ 
ɞɜɑɍɚɎɌəɔɫ, ɗɔɍɚ əɑɖɚəɝɞɜɟɖɞɔɎəɚ, ɖɚɏɐɌ ɓɌɐɌəəɚɑ ɝɎɚɕɝɞɎɚ, əɑ 

ɝɚɐɑɜɒɔɞ ɛɚɫɝəɑəɔɫ ɝɛɚɝɚɍɌ ɑɏɚ ɛɜɚɎɑɜɖɔ 

Å ȻɜɚɢɑɐɟɜɌ ɛɜɚɎɑɜɖɔ ɞɜɑɍɚɎɌəɔɫ ð ɩɞɚ ɞɚɣəɌɫ 

ɛɚɝɗɑɐɚɎɌɞɑɗɨəɚɝɞɨ ɛɜɔɣɔə ɔ ɝɗɑɐɝɞɎɔɕ əɑɖɚɞɚɜɧɡ ɌɖɞɔɎəɚɝɞɑɕ 
(ɖɚɐɔɜɟɑɘɧɡ ɐɑɕɝɞɎɔɫɘɔ, ɝɔɏəɌɗɌɘɔ, ɝɚɝɞɚɫəɔɫɘɔ), Ɏ 

ɜɑɓɟɗɨɞɌɞɑ ɜɑɌɗɔɓɌɢɔɔ ɖɚɞɚɜɚɕ ɘɚɒəɚ ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɐɌəəɚɑ 

ɞɜɑɍɚɎɌəɔɑ Ɏɧɛɚɗəɑəɚ - ɞ.ə. ɖɜɔɞɑɜɔɌɗɨəɌɫ ɛɜɚɢɑɐɟɜɌ  

Å ȺɞɝɗɑɒɔɎɌɫ Ɏ ɛɚɎɑɐɑəɣɑɝɖɚɘ ɝɢɑəɌɜɔɔ ɝɔɝɞɑɘɧ 
(ɏɔɛɚɞɑɞɔɣɑɝɖɚɘ, ɜɑɌɗɔɓɚɎɌəəɚɘ Ɏ ɘɚɐɑɗɔ ɔɗɔ Ɏ ɜɑɌɗɨəɚɕ 

ɝɔɝɞɑɘɑ) ɠɌɖɞɧ Ɏɧɛɚɗəɑəɔɫ ɖɜɔɞɑɜɔɌɗɨəɚɕ ɛɜɚɢɑɐɟɜɧ, ɘɚɒəɚ 
ɟɞɎɑɜɒɐɌɞɨ, ɣɞɚ ɝɚɚɞɎɑɞɝɞɎɟɪɥɑɑ ɞɜɑɍɚɎɌəɔɑ  Ɏ 

ɌəɌɗɔɓɔɜɟɑɘɚɕ ɝɔɝɞɑɘɑ ɟɐɚɎɗɑɞɎɚɜɑəɚ  
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ȴɝɞɚɣəɔɖɔ əɑɐɚɚɛɜɑɐɑɗɑəəɚɝɞɔ ɞɜɑɍɚɎɌəɔɕ ɔ 

ɝɛɑɢɔɠɔɖɌɢɔɕ əɌ ɩɞɌɛɑ ɛɜɚɑɖɞɔɜɚɎɌəɔɫ  

ÅȹɑɝɚɏɗɌɝɚɎɌəəɚɝɞɨ ɛɚɎɑɐɑəɣɑɝɖɚɕ ɗɚɏɔɖɔ Ɏ 

ɞɜɑɍɚɎɌəɔɫɡ ɔ ɝɛɑɢɔɠɔɖɌɢɔɫɡ 

Åȹɑɐɚɟɣɑɞ ɚɍɗɌɝɞɑɕ ɖɚɜɜɑɖɞəɚɕ 

ɠɟəɖɢɔɚəɌɗɨəɚɝɞɔ ɛɜɚɏɜɌɘɘəɚɏɚ ɔɓɐɑɗɔɫ   

Åȹɑɐɚɟɣɑɞ ɎɓɌɔɘɚɐɑɕɝɞɎɔɫ ɛɜɚɢɑɝɝɚɎ əɌ ɚɍɥɔɡ 

ɜɑɝɟɜɝɌɡ ɔ ɛɜɚɞɚɖɚɗɌɡ 

Åȹɑɐɚɟɣɑɞ Ɏɜɑɘɑəəɧɡ ɚɏɜɌəɔɣɑəɔɕ 

ȼɑɤɑəɔɑ ɛɜɚɍɗɑɘɧ Ɏɚ Ɏəɑɐɜɑəɔɔ ɠɚɜɘɌɗɨəɚɏɚ 

ɛɚɐɡɚɐɌ ɔ ɘɑɞɚɐɚɎ ɐɚɖɌɓɌɞɑɗɨəɚɏɚ 

ɛɜɚɑɖɞɔɜɚɎɌəɔɫ Ɏ ɛɜɌɖɞɔɖɟ ɜɌɓɜɌɍɚɞɖɔ 

ɖɌɣɑɝɞɎɑəəɚɏɚ ɛɜɚɏɜɌɘɘəɚɏɚ ɛɜɚɐɟɖɞɌ 
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ȴəɒɑəɑɜəɌɫ əɚɞɌɢɔɫ ð ɖɗɪɣ ɖ ɛɜɔɘɑəɔɘɚɝɞɔ 

ɠɚɜɘɌɗɨəɧɡ ɘɑɞɚɐɚɎ Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ  

 
Ƚ.Ƚ.ȷɌɎɜɚɎ:  ç...Ȼɜɔɘɑəɔɘɚɝɞɨ ɠɚɜɘɌɗɨəɧɡ ɘɑɞɚɐɚɎ 

Ɏ ɛɜɚɘɧɤɗɑəəɚɝɞɔ Ɏ ɚɏɜɚɘəɚɕ ɝɞɑɛɑəɔ 

ɚɛɜɑɐɑɗɫɑɞɝɫ ɞɑɘ, əɌɝɖɚɗɨɖɚ ɌɐɑɖɎɌɞɑə ɫɓɧɖ 

ɠɚɜɘɌɗɔɓɌɢɔɔ ɛɜɔəɫɞɚɕ ɔəɒɑəɑɜəɚɕ ɛɜɌɖɞɔɖɑ, Ɏ 

ɖɚɞɚɜɟɪ ɎɚɎɗɑɣɑəɧ əɑ ɞɚɗɨɖɚ ɜɌɓɜɌɍɚɞɣɔɖɔ ɔ 

ɞɑɝɞɔɜɚɎɥɔɖɔ, əɚ ɔ ɓɌɖɌɓɣɔɖɔ, ɜɟɖɚɎɚɐɔɞɑɗɔ 

ɛɜɚɑɖɞɚɎ ɜɌɓəɧɡ ɟɜɚɎəɑɕ, ɘɌɜɖɑɞɚɗɚɏɔ ɔ ɐɜɟɏɔɑ 

ɝɛɑɢɔɌɗɔɝɞɧ.è  

n

aaa
slslsl n :...:: n2211

121 ½­½½­½½­½ -

n

BBB
sslsl n :l...:: n2211

121 ½½­½½­½½­½ -

S1, S2, é Sn ð ɛɜɚɘɑɒɟɞɚɣəɧɑ ɝɚɝɞɚɫəɔɫ 

B1, B2, ... Bn-1 ð ɍɌɓɚɎɧɑ ɛɜɚɞɚɖɚɗɧ  

l1, l2, é ln ð ɘɑɞɖɔ 

)( ba >­<" uxȭɌɓɚɎɧɕ ɛɜɚɞɚɖɚɗ: 

ȻɚɎɑɐɑəɣɑɝɖɌɫ 

ɞɜɌɝɝɌ: 
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Ⱥɞ əɑɠɚɜɘɌɗɨəɧɡ ɝɛɑɢɔɠɔɖɌɢɔɕ ɖ 

ɠɚɜɘɌɗɨəɚɕ ɘɚɐɑɗɔ 

üȾɑɖɝɞɚɎɧɑ ɞɜɑɍɚɎɌəɔɫ əɌ ɑɝɞɑɝɞɎɑəəɚɘ ɫɓɧɖɑ ɐɚɗɒəɧ ɍɧɞɨ 

ɝɛɜɚɑɖɞɔɜɚɎɌəɧ əɌ ɠɚɜɘɌɗɨəɟɪ ɛɚɎɑɐɑəɣɑɝɖɟɪ ɘɚɐɑɗɨ, 

ɚɞɚɍɜɌɒɌɪɥɟɪ ɛɚɞɚɖɔ ɟɛɜɌɎɗɑəɔɫ ɔ ɐɌəəɧɡ, ɔ əɌɚɍɚɜɚɞ 

ü Ȯɝɑ ɩɞɌɛɧ ɜɌɓɜɌɍɚɞɖɔ ɐɚɗɒəɧ ɍɧɞɨ ɖɚəɞɜɚɗɔɜɟɑɘɧ əɌ ɟɜɚɎəɑ 

ɠɚɜɘɌɗɨəɚɕ ɘɚɐɑɗɔ 



Saint-Petersburg State Polytechnic University 9 S.Pb State Polytechnic 

ȻɌɜɌɐɔɏɘɌ ɞɑɡəɚɗɚɏɔɔ: ɝɚɓɐɌəɔɑ ɠɚɜɘɌɗɨəɧɡ 
ɘɚɐɑɗɑɕ ȻȻ, ɐɚɖɌɓɌɞɑɗɨɝɞɎɚ ɔɡ ɖɚɜɜɑɖɞəɚɝɞɔ, 
ɞɑɝɞɔɜɚɎɌəɔɑ ɔ ɏɑəɑɜɌɢɔɫ ɖɚɐɌ  

Executive model for  

test  suites generation  

 

Source Unformal 

Requarements  

Executive model   

for target code  

generation  

UCM application model  

Requirement 

specification formal 

behaviour model  

represented from 

scenarios and events  

Formal BP 

model  for 

correctness   

behavior 

proving  

System of testing 

automation and 

defect analysis  
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ȯɑəɑɜɌɢɔɫ ɝɢɑəɌɜɔɑɎ ɔ ɞɑɝɞɚɎ  

Set of BPs 

UCM 

Formalization  

BP Guides 

Trace  

Generation  

Test  
Scenarios  

Initial Requirement s  
Text / Table  

Criteria Chains  

Basic Protocol Generation  Coverage  

Analysis  

(Debugging)  

Test Suite 1 
6 

2 

3 

4 

5 Cocretization  

(Range coverage)  

V 

R 

S 

/  

T 

A 

T 
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ȬəɌɗɔɓ ɔ ɖɚɜɜɑɖɞɔɜɚɎɖɌ ɝɢɑəɌɜɔɑɎ 

Trace 

Generation  

Import 

to EVA  

 EVA 

 Initial UCM  

Analysis 

 Highlighted UCM  
Change

s 

Test  
Scenarios  
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12 

Ȼɜɔɘɑɜ ɚɞɗɌɐɖɔ ɝɢɑəɌɜɔɑɎ 

Static Analysis  

Interactive Analysis  
based on UCM element 

names element  
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ȽɞɌɞɔɣɑɝɖɔɕ ɌəɌɗɔɓ 

1. ȹɌɕɞɔ ɩɐɑɘɑəɞ ɜɌɝɡɚɒɐɑəɔɫ ɏɔɗɌ ɔ ɞɜɌɝɝɧ 

2. ȻɜɚɌəɌɗɔɓɔɜɚɎɌɞɨ ɛɜɑɐɟɝɗɚɎɔɑ ɝɗɑɐɟɪɥɑɏɚ ɓɌ 
ɜɌɝɡɚɒɐɑəɔɑɘ ɩɗɑɘɑəɞɌ ɏɔɐɌ ɔ ɚɛɜɑɐɑɗɔɞɨ 
ɛɑɜɑɘɑəəɧɑ, Ɏɗɔɫɪɥɔɑ əɌ ɏɑəɑɜɌɢɔɪ ɞɜɌɝɝɧ 

3. ȹɌɕɞɔ ɘɑɝɞɌ ɔɓɘɑəɑəɔɕ ɓəɌɣɑəɔɕ ɔɐɔ ɝɜɌɎəɑəɔɕ ɩɞɔɡ 
ɛɑɜɑɘɑəəɧɡ 

4. ȬəɌɗɔɓɔɜɚɎɌɞɨ Ɏɑɗɔɣɔəɧ ɓəɌɣɑəɔɕ ɛɑɜɑɘɑəəɧɡ Ɏ UCM 
ôɩɗɑɘɑəɞɑ ɔ ɞɜɌɝɝɑ 
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Ȼɜɔɘɑɜ ɝɗɚɒəɚɏɚ ɝɢɑəɌɜɔɫ 



Saint-Petersburg State Polytechnic University 15 15 

ȶɚɘɍɔəɌɞɚɜəɧɕ ɎɓɜɧɎ ð ɚɝəɚɎəɌɫ ɛɜɚɍɗɑɘɌ 
ɌəɌɗɔɓɌ ɛɜɚɘɧɤɗɑəəɧɡ ɛɜɚɑɖɞɚɎ  

CM PTT ɛɜɚɝɞɜɌəɝɞɎɚ ɌəɌɗɔɓɌ ~2150  
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ȼɑɤɑəɔɑ Ɏ ɝɚɖɜɌɥɑəɔɔ ɛɚɎɑɐɑəɣɑɝɖɚɏɚ ɛɜɚɝɞɜɌəɝɞɎɌ 

ɎɎɑɐɑəɔɑɘ ɏɔɐɚɎ, ɟɣɔɞɧɎɌɪɥɔɡ ɛɜɚɍɗɑɘəɟɪ ɚɍɗɌɝɞɨ 

ɻʠʜʳ ï ʮʝʧʦʯʢʠ ʩʦʙʳ- 

ʪʠʡ - ʦʛʨʘʥʠʯʠʚʘʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʠʩʢʘ ʦʪ 

ʦʜʥʦʡ ʧʨʦʤʝʞʫʪʦʯʥʦʡ 

ʮʝʣʠ ʜʦ ʜʨʫʛʦʡ  (   )              

 

ʇʫʪʴ ʦʪ ʥʘʯʘʣʘ ʜʦ 

ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ 

ʩʮʝʥʘʨʠʝʚ ʜʦʧʦʣʥʷʝʪʩʷ 

ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʪʦʯʢʘʤʠ (   )                         

(ʬʦʨʤʫʣʠʨʫʝʤʳʤʠ 

ʵʢʩʧʝʨʪʘʤʠ ʧʨʦʝʢʪʘ) 

 

ʈʝʟʫʣʴʪʘʪ CM PTT 

ʧʨʦʝʢʪʘ:  2150=>25 

ɺ VRS ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʧʨʘʚʣʷʝʪ ʦʙʭʦʜʦʤ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʧʦʤʦʰʴʶ ʛʠʜʦʚ 
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ȬɎɞɚɘɌɞɔɓɌɢɔɫ ɝɚɓɐɌəɔɫ ɏɔɐɚɎ 

17 

 ȹɌ ɛɑɜɎɚɘ ɩɞɌɛɑ ɝɚɓɐɌɪɞɝɫ ɏɔɐɧ, ɚɍɑɝɛɑɣɔɎɌɪɥɔɡ 

ɓɌɐɌəəɧɑ ɖɜɔɞɑɜɔɔ ɛɚɖɜɧɞɔɫ ɛɚɎɑɐɑəɔɫ ɝɔɝɞɑɘɧ.  

 ȹɌ Ɏɞɚɜɚɘ ɩɞɌɛɑ ɏɔɐɧ əɌ ɫɓɧɖɑ ɍɌɓɚɎɧɡ ɛɜɚɞɚɖɚɗɚɎ ɔ 

ɛɚɐ ɟɛɜɌɎɗɑəɔɑɘ ɏɔɐɚɎ  ɛɜɚɔɓɎɚɐɔɞɝɫ ɏɑəɑɜɌɢɔɫ ɞɜɌɝɝ 
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ȽɞɜɟɖɞɟɜɔɓɌɢɔɫ ɏɔɐɚɎ 

ʉʪʨʫʢʪʫʨʘ ʛʠʜʘ ʧʦ  
ʵʣʝʤʝʥʪʘʤ Stub 

ʉʪʨʫʢʪʫʨʥʳʝ  
ʵʣʝʤʝʥʪʳ Stub 
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ȽɔɘɎɚɗɔɣɑɝɖɔɑ ɞɜɌɝɝɧ ɝ ɚɍɗɌɝɞɫɘɔ 

ɐɚɛɟɝɞɔɘɧɡ ɓəɌɣɑəɔɕ ɛɑɜɑɘɑəəɧɡ  

ɀɜɌɏɘɑəɞ ɛɟɣɖɌ 
ɞɜɌɝɝ əɌ ɚɝəɚɎɑ 

ɝɔɘɎɚɗɨəɚɕ 

ɞɜɌɝɝɧ ɐɗɫ 

ɛɑɜɑɘɑəəɚɕ ɞɔɛɌ 
integer   

ɀɜɌɏɘɑəɞ ɛɟɣɖɌ 

ɞɜɌɝɝ əɌ ɚɝəɚɎɑ 
ɝɔɘɎɚɗɨəɚɕ ɞɜɌɝɝɧ 

ɐɗɫ ɛɑɜɑɘɑəəɚɕ 
ɞɔɛɌ enumeration   
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ȶɚəɖɜɑɞɔɓɌɢɔɫ 

 

 

 

 

 

 

 

 

ȴəɝɞɜɟɘɑəɞ ɖɚəɖɜɑɞɔɓɌɢɔɔ ɝɚɝɞɚɔɞ ɔɓ ɐɎɟɡ ɎɓɌɔɘɚɐɖɕɝɞɎɟɪɥɔɡ 

ɘɚɐɟɗɑɕ Concretizator  ɔ Substitutor. ȴəɝɞɜɟɘɑəɞ ɛɚ əɌɍɚɜɟ 

ɝɔɘɎɚɗɨəɧɡ ɞɜɌɝɝ ɝɚɓɐɌɑɞ ɞɌɍɗɔɢɟ ɖɚəɖɜɑɞɔɓɌɢɔɔ, Ɏ ɖɚɞɚɜɚɕ 

ɓɌɛɚɗəɫɑɞ ɝɞɚɗɍɢɧ ɔɘɑə ɛɑɜɑɘɑəəɧɡ ɔ ɜɌɓɜɑɤɑəəɧɡ ɐɔɌɛɌɓɚəɚɎ 

ɓəɌɣɑəɔɕ (Range ), Ɍ ɓɌɞɑɘ ɚɍɡɚɐɔɞ ɖɌɒɐɟɪ ɞɜɌɝɝɟ ɔ ɚɍɜɌɥɌɑɞɝɫ ɖ 

Substitutor  ɓɌ ɖɚəɖɜɑɞəɧɘ ɓəɌɣɑəɔɑɘ Ɏɝɞɜɑɣɑəəɚɕ Ɏ ɞɜɌɝɝɑ 

ɛɑɜɑɘɑəəɚɕ. Substitutor  əɌ ɚɝəɚɎɑ ɛɗɌəɌ ɖɚəɖɜɑɞɔɓɌɢɔɔ Ɏɧɣɔɝɗɫɑɞ 

ɛɚ Range  ɛɚɐɝɞɌɎɗɫɑɘɚɑ ɓəɌɣɑəɔɑ ɔ ɎɚɓɎɜɌɥɌɑɞ ɑɏɚ Ɏ Concretizator .  


