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Case 1: Ot X|Zo| (DA A& L3t DataZt Y S AL CHS 1t 22 A0 CiSH CHES TSP DA} SHCf
1) O] DataE 7}& & Myt (=)

2) Al7t0] 100 ¢ MHo| 1% &E2 ?

3) MH|Q| 50%7F D& Y A|HL ?

Case 2 : 7% Factor®l 2X9| B30 [FE Devicel| 1% 2HE Sl A7t O|F

Case 3: TtOH(Zdt =), 1Y =T DataE =4510f Oj2fel 1F +& & 10| 2 H|ES K=
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1. Of2fet Z0| ofH

Ch2ah 22 =20
1) O| DataE 7}% &
2) Al7t0] 100 ¢ o] NE &HE2 ?
3) 50%7t D& & A|”L ?

oA
=
i
rot
S

g Al taZt QACH 7HF.
TSR} SHCHEH Of A SHoF 2t ?

23 225 14
261 71 71
87 246 11
7 21 14
120 42 11
14 20 16
62 5 90
47 12 1
3 120 16
95 11 52

2. ?19] 19| =H DataE StLt2| ColumnOf YTt =,
Analyze / Reliability and Survival / Life Distribution Off E0{7}A
S Column 2 'Y, Time to Event’ 2 ME & OK 2.
™ Ct2 wlLife DistributionO| A Fit All Distributions = 2
A« ] ifa Nictrihintinn
Fit Al Distributions | }

Fit All Non-negative
Fit Mixture
Fit Competing Risk Mixture [

Show Points [

2/ 1

3. Event PlotO| A Datal| 2i®tS ZIES| =tolgt - Qla

Event Plot

Label
&
|

0 ’

il

T
0 50 100

T
150
Aircon Life

T T
200 250

300

|Statistics

4Model Comparisons
Distribution
Exponential
Lognormal
Weibull
Loglogistic
Generalized Gamma
DS Lognormal
DS Weibull
DS Loglogistic
Log Generalized Gamma
Frechet
DS Frechet
LEV
Logistic
Normal
SEV

4. Statistics2| Model ComparisonE =2I5HH
X4 227t 0| DataE 7t& & 23S &

[

AlCc -2Loglikelihood

307.40219
307.68607
308.31822
308.81316
309.60335
310.76471
310.79685
311.29179
312.00235
314.67328
317.15191
328.40839
340.64508
345.06758
361.54898

305.25933
303.24163
303.87378
304.36871

302.68027
303.24163
303.87378
304.36871

305.07927
310.22883
310.22883
323.96395
336.20064
340.62313
357.10454

AlCc, BIC %fO| 7}

% ik,

BIC
308.66053
310.04402
310.67617
31117111
312.88386
313.44522
314.07737
314.57230
315.28286
317.03123
32043242
330.76634
343.00303
347.42553
363.90693
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Case1: 3 BEEX BM

5. Profiler@| Y| 74X J2i= & & 7IX|E &0 2™
1) Distribution Profiler(;+& 1&g 2X)= A|Ztnt & 1% SHES

LIEPH T2j=o|ct
) O2{eF Z0] A[ZHO] 100 & Uil N7 &HE2 of 81 S & £+ ULt

~ Distribution Profiler

"]_

0.8
2 . i
:._E 0.813225 0.6-
& [0.6906, .
0.4
© 0.90926) ]
o Iy
0.2 Jf
O_
R S R S
[¥a] (=] [¥a] (=] [¥a]
— — ~ o
100
3) Quantile Profiler(¥ +& 1&g £3)= Distribution Profiler2]
HtCj i 2o 2 E8ot 0% &Y Wil A7t - = Ut
4) Otz et Z0] 50%2| 1F =HEO| ofodl= A2 4 413 A2

oF 2 9Ir}

~IQuantile Profiler 4

250 /
£ 4131157 2007 /
= e oare 1507
S [28.8845, Yy
g 100 LS
£ 59.0853]

50+ —
0_

0
0.2
0.4
0.6
0.8

1

0.5
Probability
6. 92| 5ol Alt= 95% 22| =F(Confidence Level)2 ATt A2 E,
v Life Distribution / Change Confidence LevelOf Al HZAT 5= UL}
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Case 2 : 5tL}2| QIXH7IE Zl)0f WHE +H Hx 24

Sample Data : Help / Sample Data Library / Reliability / Devalt.jmp
(BEHE =) B0l 2 Device2| =YX (T A[ZhOf| TS Data)

1. Analyze / Reliability and Survival / Fit Life by X Of £0{7}A CtSt

Zo| Yz

belect Columns
~'6 Columns

A Hours

th Status

4
A Temp

A Censor

A x

Censor Code: -

Relationship

Arrhenius Celsius

Nested Model Tests
Use Condition I:I
Distribution

Weibull N

Select Confidence Interval Method
Wald &

Cast Selected Columns into Roles

4Hours
[ e Jveisn
opti

-Relationship
D APADE TFS A= 7hol A
-Nested Model Tests
HZ4 3 CHAS =& PlotE
Overlaydt0{ Displaydt= Option
-Confidence Interval
CAR[FTE Y
Wald B = LikelihoodH

2. Scatter Plot

1) 715 AlSol 2E0) W2 F Alzio) Cfgt Qgjm
B

2) &Z& (upward triangle)O| <

=
=

S Eh(right censoring)= LFEHHCE
3) Of2ff Z1tE= wScatter PlotO Al show density curvesE MEHSH ZtQ),

~Scatterplot
563[?2 1 L Weibull [ |
f ¢ O Lognormal W
4000 e .
1 O Loglogistic W
3000 " . [ Frechet [ ]
J O Exponential [l
2000 § | Oskv [
l . [ Normal |
2 ' [ Logistic [ |
£ 1000+ | ¢ Oy ]
800 ¢
700
500 . ’
500 r
400
L
300 A
200 T T T T T T T T
0 10 20 30 40 50 60 VO 80 90
Temp

4/1



Case 2 : ofL}o| AUXN(7I5 AlF)0 IE =T =2

I
o

3. Comparisons

1) Distribution Profiler(+X &8 £X): 7t% ZHRE)
Alztof w2 =X 1%
~Distribution Profiler
0.1
0.08-
S 0.063768
S 10.03734, 0067
= 0.10782)
0.04-
0.02-
07\ T T T T T T T T T T T T
S 88§ R 8L 8 Z 5 8 8 g
— ~N m 3 2]
45 2641.5
Temp Hours
2) Quantile Profiler(8 X 1%E8)
o
D7k = 3 AIZH| EEfE A9+=H 1=
~/Quantile Profiler
25000
20000
S 13942.92 15000
2 [8810.68,
= 22067.9] 10000+
5000+
04
tiaésste & & & & ¢
- w ~ I < o o
45 0.5
Temp Probability

=]}
=x

3) Custom Estimation
Tt ZURE) L AlZtof 2 1

Weibull Results

< Estimate Quantile
Prob Temp
0.50000000, 15.000000
0.40000000, 20.000000
[+][=] s Interval Type

® Wald Cl

O Likelihood (I
4 Estimate Probability
Hours Temp
122.00000| 23.000000
150.00000| 30.000000
[+|[=] sInterval Type

® Wald Cl
O Likelihood CI

Statistics Distribution = Quantile Hazard

Failure
Probability
0.40000000
0.40000000
0.50000000
0.50000000

Hours
122.00000
122.00000
150.00000
150.00000

Density =Acceleration Factor

Temp
15.000000
20.000000
15.000000
20.000000

Temp
23.000000
30.000000
23.000000
30.000000

Life Time
Quantile
124737.57
8070841
154778.25
100145.51

Failure
Probability
0.00007496
0.00016869
0.00010040
0.000225%4

Life Time
Quantile Lower 95%
41789.594
30694.385
49710.447
36517.832

Custom Estimation ' Bayesian Estimates

Life Time
Quantile Upper 95%
37232862
212216.28
48191696
27463631

Failure Probability Failure Probability

Lower 95%
0.00001090
0.00002801
0.00001569
0.00004042

Upper 95%
0.00051536
0.00101555
0.00064218
0.00126231
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Case 3 : 0|2}j°| N & =2 9l H|E EM

2. Observed Data

Sample Data : Help / Sample Data Library / Reliability -
SOt A 0 SO0 oot DataE =2 LHEIHHAS

/ Small Production.jmp
(2Y ot A 1Y 20| o Data)

~9 Columns 4sold Quantity
y pr e
A 082009 408/2009
4 09/2009 409/2009
A 10/2009 41072009
A 17/2009 411/2009
4 12/2009 412/2009
A o01/2010 4017200
A 022010 402/2010

Interval Censored Failure

Life Time Unit ponth  ~

Group 1D optional

Observed Data
Sold Sold | 08/2 09/2 10/2 11/2 12/2  01/2 | 02/2 Legend
Quantity Month 009 009 009 009 009 010 010 - Zzgg 1504 | mmo7-2009
2550 07-2009 11 13 25 24 33 18 55 S 23 - =g§§ggg
c R - -
2600 08-2009 0 8 19 30 30 29 29 £ 1500 z g 1007 ~ B10-2009
3 == e 11-20
2650 09-2009 0 0 14 18 25 26 27 B 1000 CE T =12—2083
2700 10-2009 0 0 0 13 17 34 33 500 P 01-2010
2750 11-2009 0 0 0 0o 12 21 29 0 0
0.07+
2800 12-2009 0 0 0 0 0 6 16 _ 2004 0.06.
2850 01200 0 O 0 0 0 0 17 _ & 150 £3 oo
— , — . 250
1. Analyze / Reliability and Survival / Reliability ForecastOfl =0{7tAf ' SE 00
0.02 -
Che It 20| Y3 T
0 0.00 — —
Nevada Format  Dates Format Time to Event Format § § § § § § g § § § § § g
Select Columns Cast Selected Columns into Roles = ° ‘_Time'_ - ° s ° s ” - °
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Case 3 : 0|2 & £k Sl HE £

3 F - Forecast
. Forecast = ARl = o Existing and Future Risk Set
XI= IT 4
1) Contract Length OOI‘—T'— -‘-|-—| :I-EH——- L 400 Contract Length
e o
iEI_I-A_lH _‘?—_E_ ; xx_i (% }EO‘:% —*—XO-| OI_I‘EI'E %)Ol-l:'l_:I 35007 . [ Use Contract Length
350
E o X A2fS XS A Ol 4 TTEIT Month
=0 O2ie| 1% =22 =8Y = U3 3000
=2 3193 : [300
2) WV Forecast / Use Failure CostE E-&5}0] ¥ 25001 | s € Choose Distribution
= [ ‘ J 3
DR M H8 £ b5 z 200 oS el -
< L
5 15004 2
S o 150 & Forecasting Type
1000+ _
L100 ncremental Counts
500 © Cumulative Counts
k50
0
4 Lo Interval
2 h & 6 6 6 6 6 6 - @ & & & & & - Show Interval
S8 8 5 5 5 5 5 5 5 &8 8 1) 1= 1= 1= 1)
Maoa goa sl g g g g 4 o o o o o
~ o — — m w ~ foa] — — ~ o — g ~ o —
o o - o o o (=] o - o (=] — o o — o
Time Time
¥ Spreadsheet Configuration of Risk Sets wUse Failure Cost
o =1 = SIQ3F A 0lO
4. ¥ Forecast / Save Forecast Data Table2 2830 Forecast 21t MY, 28 = U2
Production C i C ive Return C ive Return 1 | Return | Return
Timestamp Count Return Time Return Lower Bound Upper Bound Return Lower Bound Upper Bound
1 07-2009 2550 o | | . - | -
2 08-2009 2600 08-2009 1 o . 11 o .
3 09-2009 2650 03-2009 32 o . 21 o .
4 10-2009 2700 10-2009 90 o . 58 o .
5 11-2009 2750 11-2009 175 o . 85 o .
6 12-2009 2800 12-2009 292 o . 7 o .
7| 012010 2850 012010 426 . . 134 . .
8 02-2010 1867 02-2010 632 . . 206 . .
9 03-2010 1867 03-2010 837 810 866 205 178 234
10 04-2010 1867 04-2010 1101 1051 1154 263 230 299
11 05-2010 1867 05-2010 1390 1315 1472 289 253 329
12 06-2010 1297 06-2010 1725 1622 1841 335 294 381
13 07-2010 2722 07-2010 2082 1946 2238 357 312 408
14 08-2010 3112 08-2010 2445 2275 2640 363 317 415
15 09-2010 3112 09-2010 2806 2604 3040 361 316 410
16 10-2010 3112 10-2010 3153 2922 3423 347 305 394
17 112010 3112 11-2010 3511 3253 3813 350 316 105
18 12-2010 3112 12-2010 3858 3569 4198 347 305 393
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JMP 412[d(Reliability) 7|

IMPe| Azl 7|52 ChEar 20| 0% Chefet

s

Life Distribution(=d =)

Analyze / Reliability and Survival L= | Uife Distribution -
[, | Fit Life by X Fit Life By X
L& | Cumulative Damage Cumulative Damage(+H &4
== | Recurrence Analysis Recurrence(IH“E* _E_A_-I)
= | Degradation P —
[% | Destructive Degradation Degradatlon( Egl-' - g|-)
L | Reliability Forecast Destructive Degradation(It2| ™ A3}
L e Reliability Forecast(X 2|4 0]l%)

Reliability Block Diagram
v ’ JMP Pro Only | | Reliability Growth(A2|4 A%

Survival(dZ)

[ thl

Repairable Systerns Simulation

1L | Survival
% | Fit Parametric Survival Fit Parametric Survival
A | Fit Proportional Hazards Fit Proportional Hazards

Accelerated Life Test Design

DOE / Special Purpose / Accelerated Life Test Design —

| Reliability Test Plan | Sample size for reliability studies

DOE / Design Diagnostics / Sample Size and Power >

| Reliability Demonstration | Calculations for planning a
reliability demonstration

Jmp
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JMP 412|/d(Reliability) 7|5

MzZ|H NS 23t Sample Size M7 9 JMP ProQ| AMZ|Y 7|s

r|o
il
alo
it}
N
ajo

<Reliability Test Plan>

7 7159 WE(E8K)

Sample Size for reliability studies

Reliability Test Plan DOE / Design Diagnostics / Sample Size and Power

Reliability Calculations for planning a reliability demonstration
Demonstration DOE / Design Diagnostics / Sample Size and Power
<JMP Pro>

s 7152 LHE(BEK)

- . A AR AR 7o ME[E BAIE BAISHY M2 FEE .
Reliability Block Diagram MEo| M| T 7} A|ARIO| M Aujjo| YOS 7|08t X| =2 oot
Repairable Systems Reliability Block DiagramS 7|Ht2 2 A|AH |FX| 2| 2AH|F0) Cis 22f== &,
Simulation SimulationS AM2SI0] STTH A|A- SES ZAL O[65t Ast= |X| &El 2AHES 2HE
Fit Model . ME U M2 E Data0ll ChSH 14 MYS $3E 4 YEE 8 5. ST Data Handling
: Generalized Regression
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JMP 412|’d(Reliability) 2% X2 3! ol Source

1. JMP Homepage : https://www,jmp.com/ko kr/applications/quality-reliability-six-sigma.html

2. 7vZF Qo] &8 5|= MZ[ME M - https://www.amazon.com/Applied-Reliability-Paul-ebook/dp/BO08NF85CY

3. Webcast
1) Non-Repairable(1,2,4) : Life Distribution, Fit Life by X, Recurrence Analysis
https://www.mp.com/en us/events/ondemand/mastering-jmp/reliability-analysis-non-repairable.html

2) Repairable(5,6,7,8) : Forecast, Growth, Degradation
https://www.jmp.com/en_us/events/ondemand/mastering-jmp/reliability-analysis-for-repairablesystems.html

3) Survival Data
https://www.jmp.com/en _us/events/ondemand/mastering-jmp/analyzing-survival-data.html

4) Something from William Meeker
https://www.jmp.com/en _sg/events/ondemand/webcasts/by-series/best-practices-in-reliability-data-analysis.html
https://www.jmp.com/en sg/events/ondemand/non-series/
reliability-engineering-modern-methods-for-achieving-high-reliability.html
https://community.jmp.com/t5/JMP-Blog/Bill-Meeker-on-reliability-in-the-age-of-big-data/ba-p/62497

Jmp
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https://www.jmp.com/ko_kr/applications/quality-reliability-six-sigma.html
https://www.amazon.com/Applied-Reliability-Paul-ebook/dp/B008NF85CY
https://www.jmp.com/en_us/events/ondemand/mastering-jmp/reliability-analysis-non-repairable.html
https://www.jmp.com/en_us/events/ondemand/mastering-jmp/reliability-analysis-for-repairablesystems.html
https://www.jmp.com/en_us/events/ondemand/mastering-jmp/analyzing-survival-data.html
https://www.jmp.com/en_sg/events/ondemand/webcasts/by-series/best-practices-in-reliability-data-analysis.html
https://www.jmp.com/en_sg/events/ondemand/non-series/reliability-engineering-modern-methods-for-achieving-high-reliability.html
https://community.jmp.com/t5/JMP-Blog/Bill-Meeker-on-reliability-in-the-age-of-big-data/ba-p/62497

