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Overview

Input: System requirement Selectlon system Output: Pattern set
E'Genomlc analytics appllcatlon Infrastructure pattern 1RFD

Maximum price payable
{ Service provider type ﬂComputatlon

Deployment location
Description Description
P Transformation of clause set P
Logical formula of original form ﬂ Set of unit clauses

Predicate ey
Logic-defined . : For satisfiability :
Specification Clause transformation While N

evaluating unit clause } For optimality :

Note: ETA = Equivalent Transformation Algorithm
GA = Genetic Algorithm

ZHMBRR T VT Y XL LA T V=Y X LAOKAEIS K D REMRR
Katsunori Miura, Courtney Powell, Masaharu Munetomo: Cloud Resource Selection Based on PLS for Deploying Optimal

Infrastructures for Genomic Analytics Application, ACM/IEEE SC17 Poster (2017) X ¥
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Phyo Thandar Thant, Courtney Powell, Martin Schlueter, Masaharu Munetomo: A Level-Wise Load Balanced

Scientific Workflow Execution Optimization using NSGA-II, Proceedings of 17th IEEE/ACM International
Conference on Cluster, Cloud and Grid Computing (IEEE/ACM CCGRID 2017) £ ¥
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Linkage Identification
MOEA/D

Linkage identification is the method to identify “the interaction among

MOEA/D (Multi-objective evolutionary algorithm by Decomposition) is loci” (Building Block, or Linkage) for efficient optimization.
akind of the method for multi-objective optimization. g BB,

20 WeightedSum £ Tchebychev | 1 | 3 | 1 | 0 | 1 | 0 | 0 | 0 |

BB,

Conventional crossover (e.g. one-point crossover) tend to destroy the
better sub-solutions Wlthout pnor knowledge about the funcuons

We use LIMD (Linkage I with

N Detection).

\ In LIMD, we define the conditions for linkage as follows:

o™ O.‘_.. ,,,,,,, If Af;>0 and Af; >0 then Af; > Af; and Af; > Af;
BEO) If Af; <0 and Af; <0 then Af; <Af; and Af; < Af;

Uf = ) = F X ds A= (s Ty = ()

Af, —f( [ A (NS S )]
1f the above conditions are not satisfed, a pair of loci (i,j) s linked.
X For 0(k2¥) random individuals, by examining the above conditions for
Proposed Algorithm: MOEA/D-LIMD ; ; ; :

all pairs of loci, we detect linkages. (k : max length of linkage)

Initialization Generate initial solutions
Initialize EP Linkage Identification __» | Search candléate of — | from combining sub-solution —
Calculate weight vector sub-solution at random
and neighbor solution « for each function + for each linkage of each + Choose from each linkage of function
function which have large weight vector.

Update -
Evaluate new solution
C?mose two so.lutlons from Generate a new solution by crossing If fitness with new solution is better than
neighbor solutions as parent linkage parts of parent solutions solutions so far, update population
solutions

Not satisfied satisfied
Stop condition —> [

MOEA/D-LIMD O3

Kousuke Izumiya, Masaharu Munetomo: Multi-objective evolutionary optimization based on decomposition

with linkage identification considering monotonicity, Proceedings of the 2017 IEEE Congress on Evolutionary

Computation, pp. 905-912 (2017) &L ¥
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