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Abstract 'Goal Model' is core knowledge of 'Autonomic Control System' suggested to minimize human interference

that is the four
step of 'Autonomic Control', based on 'Goal Model'. Therefore, it is necessary to quantify achievement ratio of 'Goal

in system management. 'Autonomic Control System' performs 'Monitoring-Analysis-Plan-Execution',

Model' of target system. Thus, this paper present 'Probabilistic Evaluation of Goal Model' for methodology how to
‘Goal
Through these research, we provide core knowledge for

quantify achievement ratio of 'Goal Model'. It comprises 3-steps including ‘Goal modeling and weighting’,
model monitoring’, ‘Goal model evaluation and analysis’.
‘Autonomic Control system’ and it is possible to increase the reliability of system by evaluating ‘Goal model’ with
applying weight. As case study, we apply ‘Goal model’ to a ‘Smart IoT Kit’ and we demonstrate the validity of

the suggested research.
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IoT(Industrial IoT)$} CPS(Cyber Physical System)”]
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]

Management
Interior Exterior Weights
Interior 1 1 05
Exterior 1 1 0.5

H 2. Interior0i| CHSt O|¥H|w H
Table 2. Pairwise comparison matrix of the Interior

Temp Humi Tllum Weights
Temp 1 3 2 054
Humi 1/3 1 1/2 0.163
Tllum 1/2 2 1 0.297

H 3. Exterior0l| Cist O[3t A
Table 3. Pairwise comparison matrix of the Exterior

Fire Security Weights
Fire 1 1 05
Security 1 1 05
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Table 4, Pairwise comparison matrix of the Fire

Flame Gas Weights
Flame 1 1/3 025
Gas 3 1 0.75

¥ 5. Security0f Cigt O|&lH|w 34
Table 5. Pairwise comparison matrix of the Security

Proxi Infra Weights
Proxi 1 1/3 0.25
Infra 3 1 0.75
Factary
Managemsit

w=0.27 w=l, w=0.14

Temperature Humidity Nuriingice. Flame Gas Proscmil Infraree
Sersor Senscr Sensor Sensor Sersor Sensor Serrsor
w=027 w=002 w=014 w=007 w=l18 w=07 w=0.18

a3 4. AYE =Ry
Fig. 4. Completed Goal Model
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<Goal Model>
No  Parent No Goal Name Constraint Weight
1 1 Farm_Management X 1.00
2 1 Inter ior_Management X 0.50
3 1 Exter ior_Management X 0.50
4 2 Temperature Temperature Sensor 0.27
9 2 Humidity Humidity Sensor 0.09
[ 2 | [ luminance Il luminance Sensor 0.14
7 3 Fire Flame Sensor 0.07
8 3 Fire Gas Sensor 0.18
9 3 Seurity Proximity Sensor 0.07
10 3 Seurity Infrared Sensor 0.18

Standard Achievement Rate: 0.83

Is there any problem in the Temperature Sensor? (v/n) @ n
Is there any problem in the Humidity Sensor? (y/n) @ v

le there any problem in the Illuminance Sensor? (v/n) : n
Is there any problem in the Flame Sensor? (v/n) @ n

Is there any problem in the Gas Sensor? {v/n) : n

Is there any problem in the Proximity Sensor? (v/n) * n
Iz there any problem in the Infrared Sensor? (w/n) : n

Goal Achievement Rate: 0.31, Current State: Normal
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Fig. 5. Goal Model Evaluation Engine Prototype

<Step 3> HERE Hr} ¢ 24

TUHY A3E 58 SXGAES ALl Aske
EX9AEN Ve R AT BxdgdEe] vas F
Sxndo] 289 Azge] A FefE vekdith 2
59 sphtol A4S o] gste] AHE AlZA L
2 el At ok wgk ofef 17 63 3ro] zhdeh
Az B EER 7|5S 90

2018, 9, 30, <Monitoring Report>
Fault: Temperature Sensor

Goal Achievement Rate: 0.73
Standard Achievement Rate: 0.85

Current State- Warning

2016, 9. 30, <Monitoring Report>
Fault: Gas Sensor
Infrared Sensar

Goal Achievement Rate: 0.64
Standard Achievement Rate- 0.85

Current State: Warning

2016. 8. 30, <Monitoring Report>
Fault: Gas Sensor

Goal Achievement Rate: 0.82
Standard Achievement Rate- 0.85

Current State: Warning

% 6. Zut 2[ZE
Fig. 6. Results report
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