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Software Replacement Time Prediction Technique Using the Service
Level Measurement and Replacement Point Assessment

Young-Joon Moon' - Sung-Yul Rhew"

ABSTRACT

The software is changed according to the changing businesses and the user requirement, it involves increasing complexity and cost.
Considering the repetitive changes required for the software, replacement is more efficient than maintenance at some point. In this study,
the replacement time was predicted using the service dissatisfaction index and replacement point assessment index by the software group
for each task. First, fuzzy inference was used to develop the method and indicator for the user's service level dissatisfaction. Second, the
replacement point assessment method was established considering the quality, costs, and new technology of the software. Third, a
replacement time prediction technmique that used the gap between the user service measurement and replacement point assessment values
was proposed. The results of the case study with the business solutions of three organizations, which was conducted to verify the validity
of the proposed prediction technique in this study, showed that the service dissatisfaction index decreased by approximately 16% and the
replacement point assessment index increased by approximately 9%.

Keywords : IT Service, Maintenance, Fuzzy Inference, Prediction Technique. Replacement Management
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Fig. 1. Measurement System
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Table 1. Force Field Analysis Matrix

User communication tvpe Effort | Effect
Action report request in the event 10
of failure
Inquiry about simple error
User Survey
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Inquiry about how to use
Suggestion for work convenience
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Fig. 2. Pay off Matrix
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Table 3. Impact and Weight Assessment Scale

Impact Assessment Weight Assessment
Very High 5 Causing Complaint 1
High 4 Very Complaint 0.75
Moderate 3 Complaint 0.5
Low 2 Little Complaint 0.5
Verv Low 1 Not Complaint 0
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Table 4. Development of the Service Dissatisfaction Indicator

AUD : Average user dissatisfaction
SDI : Service dissatisfaction index
Im : Impact, W : Weight, AT : Allowable times
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Table 5. Quality characteristics and relevant indices

. (Juaht:v . Relevant Indices Weighted Rate
Characteristics
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ality 30%
Functionality discomfort 0%
Action report request in the
Reliability event of failure 0%
Inquiry about simple error
Usability Inquiry about how to use 30%
: S i
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work requirement changes
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Table 6. Cost and new technology assessment index

[tem Assessment Index

Cost 1 = (Maintain cost / Purchasing cost)

New Number of new technology functions /
Technology Number of total functions
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Fig. 3. Replacement time prediction
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Table 7. Replacement time prediction algorithm

MLg() : Machine learning function that stores the
gap value between the upper and lower curves

MLd() : Machine learning function that stores the
number of days passed for the gap value
between the upper and lower curves

MLef : Machine learning modification factor

SORT() : Sorting function

Curve_tzap(l) @ Gap between the reference curve and
critical curve

Curve_(rap(2) : Gap between the reference curve and
limit curve

Curve_(ap(3) : Gap between the critical curve and
limit curve

Curve_Day(1) ¢ Duration between the reference curve
and critical curve (Number of days)

Curve_Dav(2) : Duration between the reference curve
and limit curve (Number of days)

Curve_Dav(3) ¢ Duration between the critical curve
and limit curve (Number of days)

n : Number of business solutions
gap . Gap between the two curves
RP_time : Replacement time

< Machine learning >
for(i=0, i<3i i+

n=l
MLglij) = E Curve_Gapli)

J= i

n=i
MLA(ij) = 3, Ourve_Day(i) + MLef

J= i

}
SORT(MLg(i,j):
SORT(MLA(ij)):

< Replacement Time Prediction >

seanf("%d" &i): /» i=1: Between the reference curve and
critical curve,
i=2 Between the reference curve and
limit curve,
i=3: Between the critical curve and
limit curve #/
scanf("%{" &gap):
for(j=0; j<n; j++1
if(MLg(ij) >= gap) RP_time = MLd(ij)
)
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