
2020



}çȨɡ ɓɋ ɒɔɌɋɘɋ ɐɔɓɘɖɔɑɎɖɔɈɆɘɢ ɘɔ, ɝɘɔ 
ɓɋ ɒɔɌɋɘɋ ɎɍɒɋɖɎɘɢè

}ȵɖɔɉɖɆɒɒɔɒɋɘɖɎɐɆ- ɓɆəɐɆ ɔ 
ɐɔɑɎɝɋɗɘɈɋɓɓɔɒ ɔɜɋɓɎɈɆɓɎɎ ɗɈɔɏɗɘɈ 
ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ

}ȵɖɔɉɖɆɒɒɓɆɥ ɒɋɘɖɎɐɆ - ɒɋɖɆ, 
ɕɔɍɈɔɑɥɤɟɆɥ ɕɔɑəɝɎɘɢ ɝɎɗɑɋɓɓɔɋ 
ɍɓɆɝɋɓɎɋ ɓɋɐɔɘɔɖɔɉɔ ɗɈɔɏɗɘɈɆ 
ɕɖɔɉɖɆɒɒɓɔɉɔ ɔɇɋɗɕɋɝɋɓɎɥ ɎɑɎ ɋɉɔ 
ɗɕɋɜɎɚɎɐɆɜɎɎ
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}ȲɋɘɖɎɐɎ ɗɑɔɌɓɔɗɘɎ ɕɖɔɉɖɆɒɒɓɔɉɔ 
ɔɇɋɗɕɋɝɋɓɎɥ

}ȦɖɛɎɘɋɐɘəɖɓɡɋ ɒɋɘɖɎɐɎ (ɒɋɘɖɎɐɎ 
ɊɎɍɆɏɓɆ)
ƁȲɋɘɖɎɐɎ ɔɇɠɋɐɘɓɔ-ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɗɎɗɘɋɒ

}ȲɋɘɖɎɐɎ ɘɋɗɘɎɖɔɈɆɓɎɥ (ɒɋɘɖɎɐɎ 
ɕɔɐɖɡɘɎɥ ȵȴ ɘɋɗɘɆɒɎ)

}ȲɋɘɖɎɐɎ ɓɆɊɋɌɓɔɗɘɎ ȵȴ

}ȲɋɘɖɎɐɎ ɣɖɉɔɓɔɒɎɐɎ

}é
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}ȺəɓɐɜɎɔɓɆɑɢɓɆɥ ɕɖɎɉɔɊɓɔɗɘɢ - ɒɋɘɖɎɐɎ ɘɋɗɘɎɖɔɈɆɓɎɥ

}ȹɖɔɈɋɓɢ ɕɖɔɎɍɈɔɊɎɘɋɑɢɓɔɗɘɎ - ɓɋɘ

}ȷɔɈɒɋɗɘɎɒɔɗɘɢ - ɓɋɘ

}ȹɊɔɇɗɘɈɔ ɎɗɕɔɑɢɍɔɈɆɓɎɥ - ɒɋɘɖɎɐɎ ɣɖɉɔɓɔɒɎɐɎ

}ȳɆɊɋɌɓɔɗɘɢ ïɒɋɘɖɎɐɎ ɓɆɊɋɌɓɔɗɘɎ, ɘɋɗɘɎɖɔɈɆɓɎɥ

}ȭɆɟɎɟɋɓɓɔɗɘɢ - ɓɋɘ

}ȷɔɕɖɔɈɔɌɊɆɋɒɔɗɘɢïɒɋɘɖɎɐɎ ɊɎɍɆɏɓɆ, ɗɑɔɌɓɔɗɘɎ

}ȵɋɖɋɓɔɗɎɒɔɗɘɢ - ɓɋɘ
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}ȵɔɍɈɔɑɥɤɘ ɔɜɋɓɎɈɆɘɢ ɖɆɍɑɎɝɓɡɋ 
ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ ȴȴȵ:
ƁȱɔɐɆɑɎɍɆɜɎɥ
ƁȮɓɐɆɕɗəɑɥɜɎɥ
ƁȮɓɚɔɖɒɆɜɎɔɓɓɆɥ ɍɆɐɖɡɘɔɗɘɢ
ƁȳɆɗɑɋɊɔɈɆɓɎɋ
ƁȦɇɗɘɖɆɐɜɎɥ
ƁȷɈɥɍɓɔɗɘɢ ɔɇɠɋɐɘɔɈ ɕɖɔɉɖɆɒɒɡ
ƁȷɑɔɌɓɔɗɘɢ
ƁȶɆɍɒɋɖ
ƁȮ ɘ.ɕ.
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}ȲɋɘɖɎɐɎ ȷ. ȽɎɊɆɒɇɋɖɆɎ Ȱ. ȰɋɒɋɖɋɖɆ

}ȲɋɘɖɎɐɎ Ȳ. ȱɔɖɋɓɜɆ Ɏ Ȫ. ȰɎɊɊɆ

}ȲɋɘɖɎɐɎ Ⱥ. Ȧɇɖɋə

}ȲɋɘɖɎɐɎ ȶ. ȧɆɏɓɊɋɖɆɘɋɗɘɎɖəɋɒɔɗɘɎ ȴȴ-
ɗɎɗɘɋɒ

}é
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}ȦɈɘɔɖɡ ȷ. ȽɎɊɆɒɇɋɖɎ Ȱ. Ȱɋɒɋɖɋɖ

}ȶɆɍɖɆɇɔɘɆɓɡ Ɉ 1994 ɉ.

}ȵɖɎɒɋɓɥɤɘɗɥ Ɋɑɥ ɔɇɠɋɐɘɓɔ-
ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɗɎɗɘɋɒ
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1. ȨɍɈɋɞɋɓɓɡɋ ɒɋɘɔɊɡ ɓɆ ɐɑɆɗɗ (WMC)

2. ȩɑəɇɎɓɆ ɊɋɖɋɈɆ ɓɆɗɑɋɊɔɈɆɓɎɥ (DIT )

3. ȰɔɑɎɝɋɗɘɈɔ Ɋɋɘɋɏ (NOC)

4. ȷɜɋɕɑɋɓɎɋ ɒɋɌɊə ɐɑɆɗɗɆɒɎ ɔɇɠɋɐɘɔɈ 
(CBO)

5. ȴɘɐɑɎɐ Ɋɑɥ ɐɑɆɗɗɆ (RFC)

6. ȳɋɊɔɗɘɆɘɔɐ ɗɈɥɍɓɔɗɘɎ Ɉ ɒɋɘɔɊɆɛ (LCOM)

Ȯɜɡɐɗɔɓ Ȩ.Ȳ. ȴȵȮ/ȸȶȵȴ É 2020



}WMC ïWeighted Methods Per Class
}WMC = ä1.. n ci

}ci ïɗɑɔɌɓɔɗɘɢ ɒɋɘɔɊɆ
}n:
Ɓȸɔɑɢɐɔ ɒɋɘɔɊɡ ɘɋɐəɟɋɉɔ ɐɑɆɗɗɆ
ƁȲɋɘɔɊɡ ɘɋɐəɟɋɉɔ ɐɑɆɗɗɆ Ɏ Ɉɗɋ əɓɆɗɑɋɊɔɈɆɓɓɡɋ 
ɒɋɘɔɊɡ
ƁȲɋɘɔɊɡ ɘɋɐəɟɋɉɔ ɐɑɆɗɗɆ Ɏ ɒɋɘɔɊɡ, 
əɓɆɗɑɋɊɔɈɆɓɓɡɋ ɔɘ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɡɛ ɖɔɊɎɘɋɑɋɏ

}ȮɓɔɉɊɆ ɗi= 1, ɘɔɉɊɆ WMC ïɐɔɑɎɝɋɗɘɈɔ 
ɒɋɘɔɊɔɈ Ɉ ɐɑɆɗɗɋ

Ȯɜɡɐɗɔɓ Ȩ.Ȳ. ȴȵȮ/ȸȶȵȴ É 2020



}DIT ïDepth of Inheritance Tree

}ȴɕɖɋɊɋɑɥɋɘɗɥ ɊɑɎɓɔɏ ɕəɘɎ ɔɘ ɐɔɖɓɥ 
ɊɋɖɋɈɆ Ɋɔ ɗɆɒɔɉɔ ɊɆɑɢɓɋɉɔ ɑɎɗɘɆ
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}NOC ïNumber of Children

}ȴɕɖɋɊɋɑɥɋɘ ɝɎɗɑɔ ɓɋɕɔɗɖɋɊɗɘɈɋɓɓɡɛ 
ɕɔɘɔɒɐɔɈ ə ɐɑɆɗɗɆ

}DIT Ɏ NOC ïɛɆɖɆɐɘɋɖɎɍəɤɘ ɚɔɖɒə Ɏ ɖɆɍɒɋɖ 
ɗɘɖəɐɘəɖɡ ɐɑɆɗɗɆ

}ȴɕɘɎɒɆɑɢɓɔ, ɝɘɔɇɡ ɒɆɐɗɎɒɆɑɢɓɡɋ 
ɍɓɆɝɋɓɎɥ ɓɋ ɕɖɋɈɡɞɆɑɎ:
ƁNOC ï7 °2

ƁDIT ï7 °2
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}CBȴ ïCoupling Between Object classes

}ȰɔɑɎɝɋɗɘɈɔ ɐɑɆɗɗɔɈ, ɐɔɘɔɖɡɋ 
Ɏɗɕɔɑɢɍəɤɘɗɥ ɒɋɘɔɊɆɒɎ ɊɆɓɓɔɉɔ ɐɑɆɗɗɆ
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}RFCïResponse For a Class

}ȻɆɖɆɐɘɋɖɎɍəɋɘ ɒɋɖə ɈɍɆɎɒɔɊɋɏɗɘɈɎɥ 
ɊɆɓɓɔɉɔ ɐɑɆɗɗɆ ɗ ɊɖəɉɎɒɎ ɐɑɆɗɗɆɒɎ

}RFC = M + R
ƁM ïɝɎɗɑɔ ɒɋɘɔɊɔɈ ɐɑɆɗɗɆ
ƁR ïɝɎɗɑɔ ɒɋɘɔɊɔɈ ɊɖəɉɎɛ ɐɑɆɗɗɔɈ, ɈɡɍɡɈɆɋɒɡɛ 
Ɏɍ ɊɆɓɓɔɉɔ

}ȵɔ RFC ɒɔɌɓɔ ɔɜɋɓɎɈɆɘɢ Ɉɖɋɒɥ 
ɘɋɗɘɎɖɔɈɆɓɎɥ
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}LCOM ïLack of Cohesion in Methods

}ȵɔɐɆɍɡɈɆɋɘ, ɓɆɗɐɔɑɢɐɔ ɒɋɘɔɊɡ ɐɑɆɗɗɆ ɓɋ 
ɗɈɥɍɆɓɡ Ɋɖəɉ ɗ Ɋɖəɉɔɒ ɝɋɖɋɍ ɕɔɑɥ Ɏ 
ɗɈɔɏɗɘɈɆ

}LCOM = max (UCM -CM, 0)
ƁUCM ïɝɎɗɑɔ ɕɆɖ ɓɋɗɈɥɍɆɓɓɡɛ ɒɋɘɔɊɔɈ

ƁCM ïɝɎɗɑɔ ɕɆɖ ɗɈɥɍɆɓɓɡɛ ɒɋɘɔɊɔɈ
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}WMC2= ä1.. n Pi
ƁPi = ɐɔɑɎɝɋɗɘɈɔ ɕɆɖɆɒɋɘɖɔɈ i-ɉɔ ɒɋɘɔɊɆ

}ȷɖɋɊɓɋɋ ɝɎɗɑɔ ɆɖɉəɒɋɓɘɔɈ ɒɋɘɔɊɆ
ƁAverage Number of Arguments per Method , ANAM
ƁANAM = WMC2/WMC

}ȳɔɖɒɆɑɎɍɔɈɆɓɓɡɏ ɓɋɊɔɗɘɆɘɔɐ ɗɈɥɍɓɔɗɘɎ Ɉ 
ɒɋɘɔɊɆɛ 
ƁNormalized LCOM , NLCOM 
ƁNLCOM = CM/(UCM+CM)

}ȵɔɈɋɊɋɓɝɋɗɐɆɥ ɍɆɐɖɡɘɔɗɘɢ ɎɓɚɔɖɒɆɜɎɎ
ƁBehavioral Information Hiding , BIH 
ƁBIH = WEOC / WIEOC
¶WEOC - Weighted External Operation per Class
¶WEIOC - Weighted External & Internal Operation per Class
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}ȶɆɍɖɆɇɔɘɆɓɡ Ȳ. ȱɔɖɋɓɜɔɒɎ Ȫ. ȰɎɊɊɔɒɈ 
1994 ɉɔɊə

}Ȯɗɕɔɑɢɍəɤɘɗɥ Ɋɑɥ ɔɇɠɋɐɘɓɔ-
ɔɖɎɋɓɘɎɖɔɈɆɓɓɡɛ ɗɎɗɘɋɒ

}ȷɔɗɘɔɥɘ Ɏɍ ɒɋɘɖɎɐ ɐɑɆɗɗɔɈ, ɒɋɘɖɎɐ 
ɒɋɘɔɊɔɈ Ɏ ɒɋɘɖɎɐ ȴȴ-ɕɖɔɋɐɘɔɈ
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1. ȶɆɍɒɋɖ ɐɑɆɗɗɆ (CS)
2. ȰɔɑɎɝɋɗɘɈɔ ɔɕɋɖɆɜɎɏ, 
ɕɋɖɋɔɕɖɋɊɋɑɋɓɓɡɛ ɕɔɊɐɑɆɗɗɆɒɎ (NOO)

3. ȰɔɑɎɝɋɗɘɈɔ ɔɕɋɖɆɜɎɏ, ɊɔɇɆɈɑɋɓɓɡɛ 
ɕɔɊɐɑɆɗɗɆɒɎ (NOA)

4. ȮɓɊɋɐɗ ɗɕɋɜɎɆɑɎɍɆɜɎɎ (SI)
5. ȷɖɋɊɓɎɏ ɖɆɍɒɋɖ ɔɕɋɖɆɜɎɎ (OSavg )
6. ȷɑɔɌɓɔɗɘɢ ɔɕɋɖɆɜɎɎ (OC)
7. ȷɖɋɊɓɋɋ ɐɔɑɎɝɋɗɘɈɔ ɕɆɖɆɒɋɘɖɔɈ ɓɆ 
ɔɕɋɖɆɜɎɤ (NPavg )

8. ȰɔɑɎɝɋɗɘɈɔ ɔɕɎɗɆɓɎɏ ɗɜɋɓɆɖɎɋɈ (NSS)
9. ȰɔɑɎɝɋɗɘɈɔ ɐɑɤɝɋɈɡɛ ɐɑɆɗɗɔɈ (NKC)
10. ȰɔɑɎɝɋɗɘɈɔ ɕɔɊɗɎɗɘɋɒ (NSUB)
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}ȶɆɍɒɋɖ ɐɑɆɗɗɆ
ƁCS ïClass Size
Ɓȴɇɟɋɋ ɝɎɗɑɔ ɒɋɘɔɊɔɈ ɐɑɆɗɗɆ
Ɓȴɇɟɋɋ ɝɎɗɑɔ ɗɈɔɏɗɘɈ ɐɑɆɗɗɆ
ƁȶɋɐɔɒɋɓɊəɋɒɔɋ ɍɓɆɝɋɓɎɋ CS Ò 20 ɒɋɘɔɊɔɈ

}ȰɔɑɎɝɋɗɘɈɔ ɕɋɖɋɔɕɖɋɊɋɑɋɓɓɡɛ ɒɋɘɔɊɔɈ
ƁNOO ïNumber of Operations Overridden by a Subclass
ƁȶɋɐɔɒɋɓɊəɋɒɔɋ ɍɓɆɝɋɓɎɋ NOO Ò 3 ɒɋɘɔɊɔɈ
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}ȰɔɑɎɝɋɗɘɈɔ ɊɔɇɆɈɑɋɓɓɡɛ ɒɋɘɔɊɔɈ
ƁNOA ïNumber of Operations Added by a Subclass
ƁȶɋɐɔɒɋɓɊəɋɒɔɋ ɍɓɆɝɋɓɎɋ Ɋɑɥ ɔɐɔɓɋɝɓɔɉɔ ɐɑɆɗɗɆ NOA 
Ò 4 ɒɋɘɔɊɔɈ

}ȮɓɊɋɐɗ ɗɕɋɜɎɆɑɎɍɆɜɎɎ 
ƁSI ïSpecialization Index
ƁSI = (NOO * Level)/M
¶Level ïɓɔɒɋɖ əɖɔɈɓɥ ɎɋɖɆɖɛɎɎ
¶M ïɔɇɟɋɋ ɝɎɗɑɔ ɒɋɘɔɊɔɈ

¶ȶɋɐɔɒɋɓɊəɋɒɔɋ ɍɓɆɝɋɓɎɋ SI Ò 0.75
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} ȷɖɋɊɓɎɏ ɖɆɍɒɋɖ ɔɕɋɖɆɜɎɎ

Ɓ OSavg ïAverage Operation Size

Ɓ ȰɔɑɎɝɋɗɘɈɔ ɗɔɔɇɟɋɓɎɏ, ɕɔɗɑɆɓɓɡɛ ɒɋɘɔɊɔɒ

Ɓ ȶɋɐɔɒɋɓɊəɋɒɔɋ ɍɓɆɝɋɓɎɋ OSavg Ò 9

} ȷɑɔɌɓɔɗɘɢ ɔɕɋɖɆɜɎɎ

Ɓ OC  - Operation Complexity

Ɓ ȭɓɆɝɋɓɎɋ Ɋɑɥ ɐɆɌɊɔɉɔ ɎɗɕɔɑɢɍɔɈɆɓɓɔɉɔ ɘɎɕɆ ɕɖɔɉɖɆɒɒɓɡɛ 
ɐɔɒɕɔɓɋɓɘɔɈ ɊɔɇɆɈɑɥɋɘɗɥ Ɏɍ ɘɆɇɑɎɜɡ

¶ ȨɡɍɔɈ ɚəɓɐɜɎɎAPI ï5,0

¶ ȵɖɎɗɈɆɎɈɆɓɎɋ ï0,5

¶ ȦɖɎɚɒɋɘɎɝɋɗɐɎɋ ɔɕɋɖɆɜɎɎ ï2,0

¶ Ȩɖɋɒɋɓɓɡɋ ɕɋɖɋɒɋɓɓɡɋ ï0,5

¶ ȨɑɔɌɋɓɓɡɋ ɈɡɖɆɌɋɓɎɥ ï0,5

¶ é

Ɓ ȶɋɐɔɒɋɓɊəɋɒɔɋ ɍɓɆɝɋɓɎɋ OC Ò 65

} ȷɖɋɊɓɋɋ ɐɔɑɎɝɋɗɘɈɔ ɕɆɖɆɒɋɘɖɔɈ ɓɆ ɔɕɋɖɆɜɎɤ

Ɓ NPavg ïAverage Number of Parameters per operation

Ɓ ȶɋɐɔɒɋɓɊəɋɒɔɋ ɍɓɆɝɋɓɎɋ NPavg Ò 0,7
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} ȰɔɑɎɝɋɗɘɈɔ ɔɕɎɗɆɓɎɏ ɗɜɋɓɆɖɎɋɈ
ƁNSS ïNumber of Scenario Scripts
ƁȭɆɈɎɗɎɘ ɔɘ:
¶ȰɔɑɎɝɋɗɘɈɆ ɐɑɆɗɗɔɈ, ɖɋɆɑɎɍəɤɟɎɛ ɘɖɋɇɔɈɆɓɎɥ

¶ȰɔɑɎɝɋɗɘɈɆ ɗɔɗɘɔɥɓɎɏ ɐɆɌɊɔɉɔ ɐɑɆɗɗɆ

¶ȰɔɑɎɝɋɗɘɈɆ ɒɋɘɔɊɔɈ, ɗɈɔɏɗɘɈ, ɗɔɘɖəɊɓɎɝɋɗɘɈ

} ȰɔɑɎɝɋɗɘɈɔ ɐɑɤɝɋɈɡɛ ɐɑɆɗɗɔɈ
ƁNKC ïNumber of Key Classes
ƁȰɑɤɝɋɈɡɋ ɐɑɆɗɗɡ ɕɖɥɒɔ ɗɈɥɍɆɓɡ ɗ ɕɖɋɊɒɋɘɓɔɏ ɔɇɑɆɗɘɢɤ
ƁNKC ɊɔɑɌɓɔ ɇɡɘɢ Ɉ ɕɖɋɊɋɑɆɛ 20%-40%

} ȰɔɑɎɝɋɗɘɈɔ ɕɔɊɗɎɗɘɋɒ
ƁNSUB ïNumber of Subsystem
ƁȶɋɐɔɒɋɓɊəɋɒɔɋ ɍɓɆɝɋɓɎɋ NSUB > 3

} NSS, NKC Ɏ NSUB ïɊɔɑɌɓɡ ɓɆɐɆɕɑɎɈɆɘɢɗɥ ɚɎɖɒɔɏ Ɋɑɥ ɕɔɗɑɋ 
ɐɆɌɊɔɉɔ ɕɖɔɋɐɘɆ. 

} ȳɆ ɔɗɓɔɈɋ ɗɔɇɖɆɓɓɔɏ ɗɘɆɘɎɗɘɎɐɎ ɚɔɖɒɎɖəɋɘɗɥ ɒɋɘɖɎɝɋɗɐɎɋ 
ɕɆɖɆɒɋɘɖɡ ɐɔɒɕɆɓɎɎ
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}ȳɆɇɔɖ ɒɋɘɖɎɐ MOOD (Metrics of Object -
Oriented Design)

}ȶɆɍɖɆɇɔɘɆɓɡ ȺɋɖɓɆɓɊɔ ȦɇɖɋəɈ 1994 ɉ.

}ȼɋɑɎ:
ƁȴɕɎɗɆɓɎɋ ȴȴ-ɒɋɛɆɓɎɍɒɔɈ: ɎɓɐɆɕɗəɑɥɜɎɥ, 
ɓɆɗɑɋɊɔɈɆɓɎɋ, ɕɔɑɎɒɔɖɚɎɍɒ, ɔɇɒɋɓ ɗɔɔɇɟɋɓɎɏ

ƁȺɔɖɒɆɑɎɍɔɈɆɓɓɔɗɘɢɒɋɘɖɎɐ

ƁȳɋɍɆɈɎɗɎɒɔɗɘɢ ɔɘ ɖɆɍɒɋɖɆ ȵȴ

ƁȳɋɍɆɈɎɗɎɒɔɗɘɢ ɔɘ Ʌȵ
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