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1. TOM TAT NOI DUNG LUAN AN:

Trén co sé phan tich va danh gia nhitng uu nhugce diém cua cac phuong phép
trude day thuong dugc ding dé giai bai toan khai thac d6 thi con pho bién trén
dd thi co trong sb, muc tiéu cta luén an la nghién ctru va dé xuit nhirng két qua
1y thuyét, phwong phap tiép can va thuat toan mdi nham giai quyét hiéu qua bai
toan khai thac tap d0 thi con phé bién trén mot do thi c6 trong s6 dinh.

Dé dat duoc muc tiéu, luan an dé xuat mot phuong phap tiép can dya trén viée
ké thira thuat toan GraMi duoc dé xuit boi Elseidy va cac dong su. Phuong phap
tiép can dugc dua ra dua trén y tuong sit dung mo hinh CSP (Constraint
Satisfaction Problem) dé biéu dién dit liéu db thi va str dung lai thuat toan GraMi
dé giai quyét bai toan khai thac do thi con phd bién trén mot db thi, dua trén co
s& bo sung thém yéu té vé trong sd vao mo hinh nay.

2. NHUNG KET QUA MOI CUA LUAN AN:

Thuéat toan WeGraMi va OWGraMi sir dung do do MaxMin thoéa tinh chat DCP
(Downward Closure Property) dé tinh trong sé ctia d6 thi con va ap dung chién
lugc cat tia khong gian tim kiém dua trén ngudng trong sd dé khai thac hiéu qua
céc d6 thi con pho bién co trong sb.

Céac chién luge hiéu qua da dugc dé xuét dé tia sém céac canh khong thé dat dén
ngudng trong s6 di cho va tai st dung lai trong s6 cua cac dd thi con da tinh
nham ting toc khai thac dd thi con phd bién cé trong sb trong thuat toan
OWGraMi.

Dé mo rong phuong phap giai bai toan khai thac d6 thi con pho bién c6 trong s6
v6i hudng tiép can sir dung mot do do khac véi do do MaxMin, luan an da dé
xudt thudt toan AWeGraMi str dung do do trung binh (AveMin) dé tinh trong sd
ctia d6 thi con. Vi d6 do AveMin khong thoa tinh chat DCP, ludn an dong thoi sir



dung MaxMin lam chin trén (upper bound) nham tia sém céc do thi con phd bién
khong thoa ngudng trong sb.

3. CAC UNG DUNG/ KHA NANG UNG DUNG TRONG THUC TIEN HAY
NHUNG VAN BE CON BO NGO CAN TIEP TUC NGHIEN CUU

Phat trién cac phuong phap khai thac do thi con c6 trong sé phd bién bang cach
sir dung cac phwong phép tiép can khac ciing nhu nghién ctru sir dung céc do do
khac dé tinh trong s6 cua d6 thi con sao cho dam bao tinh chdt DCP nham phuc
vu cho muc tiéu cit tia sém khong gian tim kiém khi khai thac dd thi con phd
bién.

Mo rong doi tuong nghién clu trong s6 cua do thi sang trong sb trén canh hodc
két hop giita trong sd canh va trong sd dinh hodc phét trién mo hinh d thi da
trong s6 nham phuc vu cho mo phong viéc thé hién cac dir liéu trong s6 da dang
trong thyc tién.

Huéng dén phat trién cac phién ban song song cta cac thuat toan di duoc luan
an dé xuit, st dung cac h¢ théng tinh todn hi¢u nang cao dé trién khai trén méi
truong phan tan nham ap dung hiéu qua cho viéc khai thac dit lidu 16m.
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1. SUMMARY

Based on the analysis and assessment of the advantages and disadvantages of
previous methods used to solve the problem of mining frequent subgraphs on a
weighted graph, the aim of the thesis is to research and propose new theoretical
foundations, approaches and algorithms to effectively solve the problem of
mining common subgraphs on a graph with weighted nodes.

The thesis proposes an approach based on inheriting the GraMi algorithm
proposed by Elseidy et al. The proposed approach uses the CSP (Constraint
Satisfaction Problem) model to represent graph data and applies the GraMi
algorithm to solve the frequent subgraph mining problem on a weighted graph,
by adding a weight factor to this model.

2. NOVELTY OF THESIS

The WeGraMi and OWGraMi algorithms use the MaxMin measure satisfying the
DCP (Downward Closure Property) to calculate the weights of the subgraph and
apply a search space pruning strategy based on the weight threshold in the process
of mining the weighted frequent subgraph.

Effective strategies have been proposed for early pruning of edges that cannot
reach the weight threshold and reusing the weights of subgraphs computed in
previous steps to speed up weighted frequent subgraph mining in the OWGraMi
algorithm.

In order to extend the method of solving the weighted frequent subgraph mining
problem with another measure, the thesis has proposed the AWeGraMi algorithm
using the average measure (AveMin) to calculate the weight of the subgraph.
Because the AveMin measure does not satisfy the DCP, the thesis has
simultaneously used MaxMin as the upper bound to early pruning frequent
subgraphs that do not satisfy the weight threshold.



3. APPLICATIONS/ APPLICABILITY/PERSPECTINE

Developing a weighted frequent subgraph mining method by using other
approaches as well as researching the use of other measures to calculate the
weight of the subgraph so that the DCP is satisfied, to be able to early prune the
search space when mining frequent subgraphs.

Expanding the researched object from the vertex weights of the graph to the
weights on the edge, or a combination of edge weights and vertex weights or
multi-weight graph models to serve to simulate data representation of diversity
weights in real life.

This work moves towards developing parallel processing versions of the
algorithms proposed by the thesis, using high-performance computing systems to
deploy in a distributed environment to effectively carry out big data mining.

SUPERVISORS PhD STUDENT

Prof. Le Hoai Bac Le Thi Ngoc Thao

Assoc. Prof. Vo Dinh Bay

CONFIRMATION OF THE UNIVERSITY OF SCIENCE
PRESIDENT



