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B Abstract &

Companies are responding appropriately to the rapidly changing business environment and striving to lead those
changes. As part of that, we are meeting our strategic goals through IT projects, which increase the number of
simultaneous projects and the importance of project portfolio management for successful project execution. It also
strives for efficient deployment of human resources that have the greatest impact on project portfolio management.
In the early stages of project portfolio management, it is very important to establish a reasonable manpower plan
and allocate performance personnel. This problem is a problem that can not be solved by linear programming because
it is calculated through the standard deviation of the input ratio of professional manpower considering the uniformity
of load allocated to the input development manpower and the importance of each project. In this study, genetic
algorithm, one of the heuristic methods, was applied to solve this problem. As the objective function, we used the
proper input ratio of projects, the input rate of specialist manpower for important projects, and the equal load of
workload by manpower. Constraints were not able to input duplicate manpower, Was used as a condition. We also
developed a program for efficient application of genetic algorithms and confirmed the execution results. In addition,
the parameters of the genetic algorithm were variously changed and repeated test results were selected through the
independent sample t test to select optimal parameters, and the improvement effect of about 31.2% was confirmed.
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(Table 1) Feature Comparison of Meta-Heuristics
Method Feature pros and cons

To develop a chromosome by applying the

- Performance depends on the representation of the solution.
- If the number of genes constituting the chromosome is

Genetic | evolutionary principle of the natural world and to 1 th " £ the solution is | d
Algorithm |find the global optimal solution through genetic .arge, the convergence tine ot the Soilion 15 ‘ong, an
computation. if the number of genes is reduced, the diversity of the
D ; solution is reduced and the performance is not guaranteed.
Similar to Local Search, there is a way to improve |- It is difficult to consider various solutions because it
Simulated the solution by searching for neighboring solutions,| considers only the neighboring solutions of the solution.
Annealin and to accept a bad solution to get out of a local| - Perturbation requires a function to find a completely
e optimal solution. The cooling schedule reduces the| different solution and a form combined with Local Search
probability of accepting a bad solution over time.| 1is desirable.
How to improve the solution by searching for - Expert knowledgg can be reflected through the tabu l.ist,
Tabu  |neighboring solutions similar to Local Search, and and the computation time can be shortened by reducing
Search |how to constrain the search space so as not to unnecessary search of the solution.

find a certain solution by creating a tabu list.

- There is no guarantee that the solution is better than
random searches like genetic algorithms.
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Description
adjustment to avoid leaning the workload against specific technical manpower

At least one person must be assigned during the project period
Continuous placement into the project once assignment

appointment of professional in relevant fields

manpower

(Table 2) Criteria of Assigning Manpower

Criteria
manpower
manpower
Equal workload
No redundant placement | no placement of the manpower to more than one project during the same time period

No spaces allowed

Appropriate number of | minimizing the difference between the project requirement and the actual
Continuous placement

Assigning professional

Division

Objective
functions
Constraints



Month
Month
Domain
Difficulty
(1 is the most
Workload
Level
(1 is the best)
Rating
(1 is the best)
Domain

1 is the
highest)

difficult)
Importance
(1 is the most
important)
Remark
Engineer

Remark

Num | Man Month

Data
1~12
1~12
1~5
1~3
1~3
Data
STR
1~5
1~3
1~5

Start of
Project
Period of
project i
Required

manpower for
project i
project i
Level of

technical difficulty| 1~3

Business

importance of
project i
o

of project i
of project i
Description
Identifier of
engineer j
Technical level of
engineer j
j within the
organization
engineer j

Description
Work area of

Specialty domain of

Quantitative scale
Rating of engineer
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(Table 3) Constants for Project Information
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(Table 5) Objective Function

Objective Description
Considering the technical level(i;) and
Assigning mtemali rating(g;) when the.approp.nate
professional profes§1ona}l Woykforce(B,,.) is put into
operation, it is judged that the smaller
manpower

I the standard deviation of the total number
of manpower and the required number,
the lager the manpower.

Appropriate | The smaller the standard deviation of the

number of | required manpower(17,) and the actual

manpower | manpower, the more suitable the
(om) manpower.

The smaller the workload value due to
Equal the project assignment by the technical
workload | personnel, the more the work load
(wl) (workload( w;)xdifficulty(D,)) is
distributed equally.
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Constraint Description

No redundant | no placement of the manpower to
placement | more than one project during the same
(te) time period

No spaces .
allowed At least one person must be assigned

during the project period

(pt)
Continuous Continuous placement into the project
placement .
once assignment
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<{Figure 6y Output of the Best Chromosome

(Table 7> Results of Population Size Test

Population Size 100 500 1,000 1,500
Fitness Value | 11054 | 107.86 | 101.40" | 106.85
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(Table 8> Results of Rate of Elite Preserving

Rate of Elite
preserving
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(Table 9> Results of Rate of Elite Preserving

Rate of Crossover || 50% 60% 70% 80%
Fitness Value 1040 | 987 | 1040 | 1043

“p-value< 0.05
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(Table 10> Results of Rate of Elite Preserving

Rate of Elite

. 5% 10% 15% 20%
preserving

Fitness Value 106.67 | 102.81 | 104.63 | 97.49"

“p-value< 0.05
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(Table 11) Comparison Traditional and GA
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