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11.1 Myc dich va déi tiwong nghién ciru

- Luan 4n tap trung nghién ctru bai toan khai thac mau trong sb hitu ich phd bién
(FWUP) trén co s& dit liéu (CSDL) dinh lugng trong bdi canh dit liéu ngay cang 16n, bién
dong theo thoi gian va duoc sinh ra lién tuc dudi dang luéng dir li€u. Muc ti€u chinh la
khic phuc nhitng han ché cta cic phuong phap khai thac truyén thong khi xir Iy dir liéu
dong, dac biét 1a truong hop dir li¢u va trong s6 cluia cac muc thay ddi theo thoi gian.

- Péi tugng nghién ctru ca ludn an 13 cac phuong phap va thuat toan khai thac
FWUP trén nhiéu loai CSDL, dic biét 1a CSDL dinh lugng dong va ludng dir lidu. Pong
thoi, luan an xem xét cac ky thudt lién quan nhu khai thac mau dong, mau top-k trén nhiéu
loai CSDL, va phan tich cac phuong phap khai thac trén ludng dit liéu voi trong tim 1a mo
hinh ctra s6 truot.

11.2 Cdc phuong phdp nghién cvru da su dung

- Phuong phap nghién ciru 1y thuyét: Luan 4n tién hanh tong hop, phan tich va danh

gia co hé thong cac tai li¢u khoa hoc trong va ngoai nudce lién quan dén khai thac mau, dac



biét 1a khai thac FWUP. Trén co s& do, dé xudt cic bai toan, ciu tric dit liéu va thuét toan

m&i nham nang cao hiéu qua khai thic FWUP trong méi truong dir liéu dong.

- Phuong phép nghién ctru thuc nghiém: Dya trén cac két qua 1y thuyét, luan an tién
hanh xay dung va cai dit cac thuat toan dé xuat. Cac thuat toan ndy duogc thuc nghiém trén
céc bo dit liéu chuan nham danh gia hiéu niang theo cac tiéu chi nhu thoi gian xir 1y, mic

str dung bd nh¢ va kha nang mé rong.
11.3 Céc két qua chinh cia ludn dn

- Luan 4n d4 phat trién cac phuong phap khai thac FWUP tir CSDL dinh lugng dong.
Khac v6i cac nghién ctru trude day gia dinh trong sb 1a ¢b dinh, ludn an da xdy dung co
ché xir 1y su bién dong cua trong s theo thoi gian. Trén co s¢ do, cac thuat toan dFWUT
st dung ciu trac Tidset va dEWUNL sir dung cu trac WUNList dugce dé xuat nham giai
quyét hiéu qua bai toan nay. Tiép do, huéng nghién ctru duoc mo rong sang bai toan khai
thac FWUP déng, 1a dang rat gon nhung khong 1am mat thong tin cia FWUP, véi thuat
toan FWUCWP va cac chién lugc cat tia nham thu hep khong gian tim kiém.

- Luan an da nghién ctru bai toan khai thac FWUP trén luéng d@ li¢u dinh luong
dong st dung mo hinh ctra sO truot va dé xudt hai thuit toan FWUDS-CT va FWUDS-
DWT d¢é giai quyét bai toan nay. Thuat toan FWUDS-CT sir dung ciu triic Circular Tidset
cai tién nham quan 1y hiéu qua dinh danh giao dich, tranh hién tuong tran sb. Thuat toan
FWUDS-DWT dua trén ciu tric DSWUN-tree va sy hiéu qua cua cAu trac WUNLIist, cho
phép cap nhat dit liéu nhanh chong va thyc hién khai thac chi véi mot 1an quét dir liéu. Tur
do, luan an phat trién thuat toan TKFWUDS dé khai thac top-k FWUP trén luéng dir liéu
dinh luong dong, str dung co ché nang ngudng dong két hop cac chién luge cit tia, gitp
loai bo sy phu thudc vao ngudng t6i thicu.

- Két qua thuc nghiém trén nhiéu bo dir liéu khac nhau cho thay cac phuong phap
dé xuét dat hiéu qua cao hon vé thoi gian xir 1y, sit dung bd nhé va kha ning mo rdng so
v6i cac phuong phap hién co.

12. Cac hudng nghién ctru tiép theo:

Céc hudng nghién ciru tiém ning bao gdm khai thac sitc manh ciia cac kién trac tinh
toan song song va phan tan dé xu 1y dit liéu quy mo 16n; mé rong mod hinh sang cic dang
dir liéu khong chic chan; ciing nhu da dang hoa cac mé hinh ctra s6 va tich hop cac ky
thuat khai thac ting trudong. Nhitng hudng di nay hira hen sé tiép tuc hoan thién va ning

cao gia tri tng dung cua bai todn nay trong tuong lai.
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11. Summary of the new findings of the thesis
11.1 Research objectives and subjects

- The thesis investigates the problem of frequent weighted utility pattern (FWUP)
mining on quantitative databases within the context of increasingly large-scale, time-
varying data that are continuously generated as data streams. The primary objective is to
address the limitations of traditional mining methods when handling dynamic data,

particularly in scenarios where item weights change over time.

- The thesis focuses on methods and algorithms for FWUP mining in various types
of databases, specifically dynamic quantitative databases and data streams. Furthermore,
the thesis examines related techniques such as closed pattern mining and top-k pattern
mining across multiple database models, with special emphasis on stream mining

techniques using the sliding window model.
11.2 Research methods

- Theoretical research methods: The thesis performs a systematic review, synthesis,

analysis, and critical evaluation of both domestic and international scientific literature on



pattern mining, with a particular focus on FWUP mining. On this basis, new problem
formulations, data structures, and algorithms are proposed to enhance the efficiency of

FWUP mining in dynamic data environments.

- Empirical research methods: Based on the theoretical results, the thesis
implements the proposed algorithms and evaluates their performance on benchmark
datasets. The evaluation is conducted according to key performance criteria, including

execution time, memory consumption, and scalability.
11.3 Major results

- The thesis has developed methods for mining FWUPs from dynamic quantitative
databases. Unlike previous studies that assume fixed item weights, this research establishes
a mechanism for handling changes in item weights over time. Based on this approach, two
algorithms, dFWUT using the Tidset structure and dFWUNL using the WUNList structure,
are proposed to efficiently address this problem. The research is further extended to mining
frequent weighted utility closed patterns, which provide a compact, lossless representation
of FWUPs, through the development of the FWUCWP algorithm, incorporating pruning

strategies to reduce the search space.

- The thesis has investigated the problem of mining FWUPs from dynamic
quantitative data streams using the sliding-window model and proposed two algorithms,
FWUDS-CT and FWUDS-DWT, to address this problem. The FWUDS-CT algorithm
employs an enhanced Circular Tidset structure to efficiently manage transaction identifiers
and prevent integer overflow. The FWUDS-DWT algorithm leverages the DSWUN-tree
and WUNList structures to support efficient data updates and pattern mining with a single
scan of incoming data. Building upon this foundation, the thesis further develops the
TKFWUDS algorithm for mining top-k FWUPs from dynamic quantitative data streams,
incorporating a dynamic threshold-raising mechanism and pruning strategies to eliminate

the need for a user-specified minimum threshold.

- Experimental results across various datasets demonstrate that the proposed
methods achieve superior performance in terms of processing time, memory usage, and

scalability compared with existing approaches.
12. Futher research directions

The thesis suggests several future research directions aimed at further improving
the performance and adaptability of the proposed methods. Potential directions include
leveraging parallel and distributed computing architectures to process large-scale data,

extending the model to handle uncertain data, exploring alternative window-based



mechanisms, and integrating incremental mining techniques. These directions hold

significant promise for advancing the field and enhancing its practical applicability.
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