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Parameter Description Default 
Harmony Memory 

Size (HMS) 
30 

Harmony Memory 
Considering Rate 

(HMCR) 

HM
0.9

Pitch Adjusting Rate 
(PAR) 

0.3

Fret Width (FW) 
(0.01~0.001) 
x

2.3 HS  SRGM 
HS  SRGM
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Step2. Improvise a new harmony 
 HMCR  PAR

.
Random Selection 

(1-HMCR) . Step1
.

Memory Consideration 
HMCR  HM

 (1-PAR)
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Pitch Adjustment 
HMCR  HM

 PAR .
 FW  1

.
   (4) 
   (5) 

Step3. Update the Harmony Memory 
Step2

 HM
.

Step4.  Maximum 
iteration  Step2  3 .

3.
3.1

 DACS data[5]
 2

 2 .
 2. Dataset 

Dataset Application type # of failures # of weeks
1 Real Time Command & Control 54 11 
2 Military 101 50 

3.2  (SRGM) 
 SRGM  Goel-

Okumoto (GO) model  Yamada Delayed S-Shaped (YDSS) model
 mean value function m(t)
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 3. SRGM 

Model Mean value Function 
GO Model 

YDSS Model 
 (Goodness of Fit) 

 HS  Mean Square of Estimation 
(MSE) .
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 MSE .

CASRE[6]  HS
 HS  30

Median  Minimum . HS
 1  default  Maximum 

iteration  3000 .
 4.  MSE 

Dataset CASRE (MLE) HS 
GO YDSS GO YDSS 

Dataset1
(Min) 

27.5608 11.8523 
26.1052 

(25.1335) 
11.4720 

(10.9083 ) 
Dataset2

(Min) 
31.9404 32.1668 

28.6158 
(28.5048) 

12.9831  
(12.9334) 

 HS
 dataset 

.  dataset2  YDSS
 HS

 3 .
 5  6  dataset  GA  HS  MSE 

 Median  Minimum .
 GA  HS  HSM  30

Maximum iteration  1000, 2000, 3000
30 .

 5. dataset1  GA  HS
Mode

l
Iteration=1000 Iteration=2000 Iteration=3000 
HS GA HS GA HS GA 

GO
model 

28.378 
(25.123)  

30.636 
(25.088)  

26.595 
(25.149) 

30.256 
(25.088)  

26.105
(25.133)

28.243
(25.088)

YDSS 
model 

14.905 
(10.934) 

46.539 
(11.027)  

13.442 
(10.909)  

51.502 
(10.918)  

11.472
(10.908)

24.868
(10.908)

 6. dataset2  GA  HS
Mode

l
Iteration=1000 Iteration=2000 Iteration=3000 
HS GA HS GA HS GA 

GO
model 

35.774 
(28.500)  

60.591 
(28.501)  

29.292 
(28.510)  

60.885 
(28.505)  

28.616
(28.505)

55.669
(28.500)

YDSS 
model 

26.225 
(12.935)  

32.639 
(12.932)  

13.059 
(12.933)  

23.232 
(12.942)  

12.983
(12.933)

21.554
(12.932)

 HS  Median MSE 
GA  Median MSE .

 dataset  GA  Minimum MSE  HS
.

 1  Maximum iteration  3000  HS  30
 boxplot .  GO model  YDSS 

model  HS  GA
.
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