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șȘȗȩȜȜȩ ȩȔȘțȜȁ șȚȘȍȚȊȖȗȒȟ țȒțȜȏȖ

ò ȌȲȱȷȪɁȯȷȷɉ ɉȴȸȻȼɏ
ò țȹȸȻɏȫ ȱȪȫȯȱȹȯɁȯȷȷɉ ɉȴȸȻȼɏ: ɉȴɏȻȼɆ ȹȺȸɀȯȻȽ ȹȯȺȯȿȸȮȲȼɆ Ƚ ɉȴɏȻȼɆ 
ȹȺȸȮȽȴȼȽ

ò ȩȴɏȻȼɆ ȹȺȸȭȺȪȶȷȲȿ ȻȲȻȼȯȶ ȼȪ ɉȴɏȻȼɆ ɐȿ ȼȯȻȼȽȬȪȷȷɉ

ò ȌȲȮȲ ȼȯȻȼȽȬȪȷȷɉ
éȚȽɁȷȯ ȼȯȻȼȽȬȪȷȷɉ (Regression testing, smoke testing, etc)

éșȺȸȭȺȪȶȷȯ ȼȯȻȼȽȬȪȷȷɉ(Unit testing)

éȊȬȼȸȶȪȼȲȱȸȬȪȷȯ ȼȯȻȼȽȬȪȷȷɉ(UI Automation testing)

ò ȚɏȬȷɏ ȼȯȻȼȽȬȪȷȷɉ
éȔȸȶȹȸȷȯȷȼȷȯ ȼȯȻȼȽȬȪȷȷɉ

éȁȷȼȯȭȺȪɀɏȳȷȯ ȼȯȻȼȽȬȪȷȷɉ

éțȲȻȼȯȶȷȯ ȼȯȻȼȽȬȪȷȷɉ

2



ȌȒȑȗȊȡȏȗȗȩ ȩȔȘțȜȁ

òșȸȷɉȼȼɉ ɉȴȸȻȼɏ ȹȺȸȭȺȪȶȷȸɐ ȻȲȻȼȯȶȲ ɍ ȬɏȮȷȸȻȷȲȶ. 
éȩȴɏȻȼɆ ȻȲȻȼȯȶȲ Ȯȵɉ ȴȸȺȲȻȼȽȬȪɁȪ ðȱȸȬȷɏɂȷɉ

éȩȴɏȻȼɆ ȻȲȻȼȯȶȲ Ȯȵɉ ȺȸȱȺȸȫȷȲȴɏȬ (ȱȺȽɁȷɏȻȼɆ 
ȻȽȹȺȸȬȸȮȰȯȷȷɉ, ȵȯȭȴɏȻȼɆ ȬȷȯȻȯȷȷɉ ȱȶɏȷ) -ȬȷȽȼȺɏɂȷɉ

òșȯȺȯȵɏȴ ȿȪȺȪȴȼȯȺȲȻȼȲȴ (ȹȪȺȪȶȯȼȺɏȬ) ɉȴȸȻȼɏ ȼȪ ɐȿ 
ȮȸȹȽȻȼȲȶɏ ȱȷȪɁȯȷȷɉ, Ȫȫȸ ɏȷɂȲȶȲ ȻȵȸȬȪȶȲ 
ȴȺȲȼȯȺɏɐ ɉȴȸȻȼɏ, ȬȲȱȷȪɁȪɍȼɆȻɉ ȱȪȶȸȬȷȲȴȸȶ, 
ȴȸȺȲȻȼȽȬȪɁȯȶ ɁȲ ȬȵȪȻȷȲȴȸȶ ȻȲȻȼȯȶȲ Ƚ ȴȸȰȷȸȶȽ 
ȸȴȺȯȶȸȶȽ ȬȲȹȪȮȴȽ ȼȪ ȾɏȴȻȽɍȼɆȻɉ Ƚ ȬȲȶȸȭȪȿ 
ȻȹȯɀɏȪȵɆȷȸȭȸ ȬȲȭȵɉȮȽ
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ȌȒȑȗȊȡȏȗȗȩ ȩȔȘțȜȁ

ò ȞɏȵȔȺȸȻȫɏ(PhilCrosby)Ƚ 1979 ȺȸɀɏȮȪȬ ȼȪȴȯȬȲȱȷȪɁȯȷȷɉɉȴȸȻȼɏ
òȬɏȮȹȸȬɏȮȷɏȻȼɆȬȲȶȸȭȪȶȴȸȺȲȻȼȽȬȪɁȪó. 

ò ȝȸȼȻȟȯȶȹȾȺɏ(WattsHamphrey, ȪȬȼȸȺ ȴȸȷɀȯȹɀɏɐȶȸȮȯȵɏȸɀɏȷȴȲȱȺɏȵȸȻȼɏ
CMM, ȸȹȲȻȽɍɉȴɏȻȼɆɉȴ òȮȸȻɉȭȷȯȷȷɉȬɏȮȶɏȷȷȸȭȸȺɏȬȷɉȹȺȲȮȪȼȷȸȻȼɏȮȸ 
ȬȲȴȸȺȲȻȼȪȷȷɉó.

ò ȔȸȶȹȪȷɏɉIBM, Ƚ ȻȬȸɈ ɁȯȺȭȽ, Ȭ ȻȬȸɈ ȸɁȯȺȯȮɆ, ȬȬȯȵȪ Ȭ ȸȫɏȭȾȺȪȱȽ "ɉȴɏȻȼɆ, 
ɃȸȴȯȺȽɍȼɆȻɉȺȲȷȴȸȬȲȶȲȹȸȼȺȯȫȪȶȲ"(òmarket-drivenqualityó).

ò ȔȺȲȼȯȺɏȳȋȯȵȮȺɏȮȰȪ(Baldrige) (NIST - National Institute of Standards and 
Technology) ȬȲȴȸȺȲȻȼȸȬȽɍ ȻȿȸȰȽ ȾȺȪȱȽ - "ɉȴɏȻȼɆ, Ƀȸ ȱȪȮȪɍȼɆȻɉ 
ȻȹȸȰȲȬȪɁȯȶ" ( "customer-driven quality"), ȺȸȱȭȵɉȮȪɈɁȲ ȱȪȮȸȬȸȵȯȷȷɉ 
ȹȸȼȺȯȫ ȻȹȸȰȲȬȪɁȪ Ȭ ɉȴȸȻȼɏ ȭȸȵȸȬȷȸȭȸ ȹȺȲȷɀȲȹȽ.

ò ȡȪȻȼɏɂȯ, ȹȸȷɉȼȼɉ ɉȴȸȻȼɏ ȬȲȴȸȺȲȻȼȸȬȽɍȼɆȻɉ ȬɏȮȹȸȬɏȮȷȸ Ȯȸ ȬȲȱȷȪɁȯȷȷɉ 
ȻȲȻȼȯȶȲ ȶȯȷȯȮȰȶȯȷȼȽ ɉȴȸȻȼɏ ISO 9001 ɉȴ "ȻȼȽȹɏȷɆ ȬɏȮȹȸȬɏȮȷȸȻȼɏ 
ȹȺȲȼȪȶȪȷȷȲȿ ȻȲȻȼȯȶɏ ȿȪȺȪȴȼȯȺȲȻȼȲȴ ȬȲȶȸȭȪȶ"
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șȘȗȩȜȜȩ ȩȔȘțȜȁ șȚȘȍȚȊȖȗȒȟ țȒțȜȏȖ

ò ȌȲȱȷȪɁȯȷȷɉ ɉȴȸȻȼɏ
ò țȹȸȻɏȫ ȱȪȫȯȱȹȯɁȯȷȷɉ ɉȴȸȻȼɏ: ɉȴɏȻȼɆ ȹȺȸɀȯȻȽ ȹȯȺȯȿȸȮȲȼɆ Ƚ ɉȴɏȻȼɆ ȹȺȸȮȽȴȼȽ

ò ȩȴɏȻȼɆ ȹȺȸȭȺȪȶȷȲȿ ȻȲȻȼȯȶ ȼȪ ɉȴɏȻȼɆ ɐȿ ȼȯȻȼȽȬȪȷȷɉ

ò ȌȲȮȲ ȼȯȻȼȽȬȪȷȷɉ
é ȚȽɁȷȯ (Manual)ȼȯȻȼȽȬȪȷȷɉ (Regression testing, smoke testing)

é ȊȬȼȸȶȪȼȲȱȸȬȪȷȯ ȼȯȻȼȽȬȪȷȷɉ(UI Automation testing)
ðșȺȸȭȺȪȶȷȯ ȼȯȻȼȽȬȪȷȷɉ(Unit testing)

ò ȚɏȬȷɏ ȼȯȻȼȽȬȪȷȷɉ
é Ȕȸȶȹȸȷȯȷȼȷȯ ȼȯȻȼȽȬȪȷȷɉ

é ȁȷȼȯȭȺȪɀɏȳȷȯ ȼȯȻȼȽȬȪȷȷɉ

é țȲȻȼȯȶȷȯ ȼȯȻȼȽȬȪȷȷɉ
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ȎȏȞȏȔȜ

6

Software defect  / BUG !



ȎȏȞȏȔȜ

òȎȯȾȯȴȼȸȶ ȷȪȱȲȬȪɍȼɆȻɉ ȹȺȸȫȵȯȶȪ, ɉȴȪ 
ȬȲȴȵȲȴȪɍ ȷȯȴȸȺȯȴȼȷȽ ȹȸȬȯȮɏȷȴȽ ȹȺȸȭȺȪȶȲ, 
ȸȫɁȲȻȵȯȷȷɉ ȷȯȬɏȺȷȲȿ ȺȯȱȽȵɆȼȪȼɏȬ Ȫȫȸ 
ȹȺȲȱȬȸȮȲȼɆ Ȯȸ ȷȯȫȪȰȪȷȸɐ ȱȽȹȲȷȴȲ ɐɐ ȺȸȫȸȼȲ; 

òȌɏȮȿȲȵȯȷȷɉ ȹȸȬȯȮɏȷȴȲ ȹȺȸȭȺȪȶȲ ȬɏȮ ȸɁɏȴȽȬȪȷȸɐ 
(ȴȸȺȲȻȼȽȬȪɁȯȶ) Ȫȫȸ ȱȪȾɏȴȻȸȬȪȷȸɐ Ƚ ȬȲȶȸȭȪȿ.
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ȖȘȎȝȕȦȗȏ ȜȏțȜȝȌȊȗȗȩ

òȌȲȱȷȪɁȯȷȷɉ

òșɏȮȿȸȮȲ

éȚȸȱȺȸȫȴȪ ɁȯȺȯȱ ȼȯȻȼȽȬȪȷȷɉ (Test-Driven-

Development)

òșȺȸȫȵȯȶȲ ȸɀɏȷȴȲ ɉȴȸȻȼɏ ȶȸȮȽȵɆȷȸȭȸ 

ȼȯȻȼȽȬȪȷȷɉ

éșȸȴȺȲȼȼɉ ȾȽȷȴɀɏȸȷȪȵɆȷȸȻȼɏ ȼȯȻȼȪȶȲ

éȖȸȷɏȼȸȺȲȷȭ ɉȴȸȻȼɏ ȼȯȻȼȽȬȪȷȷɉ

8



ȖȘȎȝȕȦȗȏ ȜȏțȜȝȌȊȗȗȩ

public void IsArraySortedAfterSort(int [] a){

Sort(a);

for (int i=0; i<a.Length-1; i++)

Assert.IsTrue(  a[i] < a[i+1] );

}
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ȖȘȎȝȕȦȗȏ ȜȏțȜȝȌȊȗȗȩ

òȌȲȱȷȪɁȯȷȷɉ

òșɏȮȿȸȮȲ

éȚȸȱȺȸȫȴȪ ɁȯȺȯȱ ȼȯȻȼȽȬȪȷȷɉ (Test-Driven-

Development)

òșȺȸȫȵȯȶȲ ȸɀɏȷȴȲ ɉȴȸȻȼɏ ȶȸȮȽȵɆȷȸȭȸ 

ȼȯȻȼȽȬȪȷȷɉ

éșȸȴȺȲȼȼɉ ȾȽȷȴɀɏȸȷȪȵɆȷȸȻȼɏ ȼȯȻȼȪȶȲ

éȖȸȷɏȼȸȺȲȷȭ ɉȴȸȻȼɏ ȼȯȻȼȽȬȪȷȷɉ
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șȚȘȍȚȊȖȗȁ ȖȏȜȚȒȔȒ

òȖȯȼȺȲȴȪ ðɀȯ ȯȶȹɏȺȲɁȷȪ, ȮȯȻȴȺȲȹȼȲȬȷȪ 
ɁȲȻȵȸȬȪ ȸɀɏȷȴȪ ȪȼȺȲȫȽȼɏȬ ȸȫõɍȴȼȽ, ȸȼȺȲȶȪȷȪ 
ȷȪ ȸȻȷȸȬɏ ȹȺȪȬȲȵ Ȯȯɉȴȸɐ ȶȸȮȯȵɏ Ȫȫȸ 
ȾȸȺȶȪȵɆȷȸɐ ȼȯȸȺɏɐ. 

òȌ ȴȸȷȼȯȴȻȼɏ ȹȺȸȭȺȪȶȷȸɐ ɏȷȰȯȷȯȺɏɐ ȶȯȼȺȲȴȪ 
ȹȺȸȭȺȪȶȷȸȭȸ ȱȪȫȯȱȹȯɁȯȷȷɉ (Ȫȷȭȵ. Software
metric) ðɀȯ ȶɏȺȪ, Ƀȸ ȮȸȱȬȸȵɉɍ ȸȼȺȲȶȪȼȲ 
ɁȲȻȵȸȬȯ ȱȷȪɁȯȷȷɉ Ȯȯɉȴȸɐ ȬȵȪȻȼȲȬȸȻȼɏ 
ȹȺȸȭȺȪȶȷȸȭȸ ȹȺȸȮȽȴȼȽ Ȫȫȸ ȳȸȭȸ ȻȹȯɀȲȾɏȴȪɀɏɐ. 

11



șȚȘȍȚȊȖȗȁ ȖȏȜȚȒȔȒ: șȚȒȔȕȊȎȒ

òȖȯȼȺȲȴȲ ȸȫõɍȶȽ

éȔɏȵɆȴɏȻȼɆ ȻȼȺȸȴ ȴȸȮȽ

éȔɏȵɆȴɏȻȼɆ ȸȹȯȺȪȼȸȺɏȬ

òȖȯȼȺȲȴȲ ȮȪȷȲȿ ȹȺȸȭȺȪȶȲ

éȔɏȵɆȴɏȻȼɆ ȱȶɏȷȷȲȿ, ȹȪȺȪȶȯȼȺɏȬ ȾȽȷȴɀɏȳ

òȖȯȼȺȲȴȲ ȹȸȼȸȴȽ ȴȯȺȽȬȪȷȷɉ ȹȺȸȭȺȪȶȲ (ȪȷȪȵɏȱ 

ȴȯȺȽɈɁȸȭȸ ȭȺȪȾȽ ȹȺȸȭȺȪȶȲ)

éȠȲȴȵɏɁȷȪ ȻȴȵȪȮȷɏȻȼɆ
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ȠȒȔȕȁȡȗȊ țȔȕȊȎȗȁțȜȦ șȚȘȍȚȊȖȒ

ò CyclomaticComplexity(ȖȪȴȔȯȳȫ1976):

ThomasJ McCabe, A complexitymeasure, IEEE 
Transactionson SoftwareEngineering, VOL.SE-2, NO.4, 
1976.

ȠȲȴȵɏɁȷȪ ȻȴȵȪȮȷɏȻȼɆ ȬɏȮȹȸȬɏȮȪɍ ɏȷȼȽɐȼȲȬȷȸȶȽ 
ȽȻȬɏȮȸȶȵȯȷȷɈ ȻȴȵȪȮȷȸȻȼɏ ȹȺȸȭȺȪȶȲ.

ȖɏȰ ȱȷȪɁȯȷȷɉȶ ɀɏɍɐ ȶȯȼȺȲȴȲ ȼȪ ȱȪȼȺȪȼȪȶȲ ȷȪ 
ȼȯȻȼȽȬȪȷȷɉ/ȬɏȮȵȪȭȸȮȰȯȷȷɉȹȺȸȭȺȪȶȲ ɏȻȷȽɍ ȱȪȵȯȰȷɏȻȼɆ
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ȚȘȑȚȊȟȝȗȘȔ ȖȏȜȚȒȔ

òȑȷȪɁȯȷȷɉ ɀȲȴȵɏɁȷȸɐ ȻȴȵȪȮȷȸȻȼɏ C(G)ȴȯȺȽɈɁȸȭȸ 

ȭȺȪȾȽ GȹɏȮȺȪȿȸȬȽɍȼɆȻɉ ȱȪ ȼȪȴȸɈ ȾȸȺȶȽȵȸɈ: 

C(G) = E-N+2,

EðȴɏȵɆȴɏȻȼɆ ȺȯȫȯȺ, NðȴɏȵɆȴɏȻȼɆ ȬȯȺɂȲȷ

òȎȸȺɏȬȷɈɍ ȴɏȵɆȴȸȻȼɏ ȵɏȷɏȳȷȸ ȷȯȱȪȵȯȰȷȲȿ ɂȵɉȿɏȬ 

ȷȪ ȴȯȺȽɈɁȸȶȽ ȭȺȪȾɏ ȹȺȸȭȺȪȶȲ
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șȚȒȔȕȊȎȒ ȚȘȑȚȊȟȝȗȔȝ ȖȏȜȚȒȔ
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ȔȯȺȽɈɁȲȳ ȭȺȪȾ ȹȺȸȭȺȪȶȲ, ɉȴȪ 

ȶɏȻȼȲȼɆ ȺȸȱȭȪȵȽȰȯȷȷɉ

ȑȷȪɁȯȷȷɉ ɀȲȴȵɏɁȷȸɐ ȻȴȵȪȮȷȸȻȼɏ 2


