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11. Tom tat cac ket qua méi cua luin an:

Luén 4n d3 dat duoc cac két qué chinh sau:

Pé xuat mot phuong phap hoan chinh nhim tu dong sinh mé hinh va kiém chimg
tung phén cho cac thiét ké phﬁn mém duge dic ta béng biéu dd tudn ty UML 2.0. Y
tuong chinh cia phuong phap nay 1a ty dong sinh mo hinh dac ta chinh x4c hanh vi cia
cac biéu do tudn tuy biéu dién dudi dang cac may hiru han trang thai duoc gan nhin
(LTSs). Cac md hinh nay cing v6i thudc tinh duge kiém chimg (chi cho cac thudc tinh an
toan) s& dugc cung cdp cho phwong phap kiém ching gia dinh — dam bao nham kiém
chung tinh ding dan cia hé thong ma khong can ghép ndi cic mo hinh cia cic thanh
phan lai v6i nhau. Bang cach ap dung phuong phap kiém chimg nay, bai toan bung nd
khong gian trang thai hira hen duoc giai quyét. Mot cong cu hd tro ciing da duogc cai dat
va thuc nghiém v&i mot sb vi du dién hinh nhim minh ching cho tinh dung dén va tinh
hiéu qua cua phuong phap dé xuit.



Dé xuat mot phwong phap sinh mé hinh duoc biéu dién dudi dang cac 6tdmat vao/ra
cho cac ddi tuong tir biéu do tuan tw UML 2.0. Véi phuwong phap dic ta nay, chung ta
khong lam maét tinh hudéng dbi twong cua thiét ké phadn mém trong cac biéu dd tuan tu.
Nghién ctru nay ciing dé xudt mot phuong phap chuyén doi tir dic ta dudi dang 6témat
vao/ra sang dic ta PROMELA dé c6 thé str dung bo cong cu SPIN nham kiém ching tinh
dung dan cua hé thdng. Véi giai phap nay, ching ta c6 thé kiém chimg nhiéu loai thudc
tinh hon so véi viéc chi hd trg thude tinh an toan nhu dong gop dau tién cua luan an. Mot
cong cu hd trg phuong phap dé xuét cling da dugc cai dat va thyc nghiém voi mdt s6 hé
thdng don gian va thu duoc két qua kha quan budce dau.

Pé xut hai cai tién nham nang cao tinh hiéu qua ctua phuong phap kiém ching gia
dinh — dam béo st dung thuat todn hoc L* - dugc biét dén nhu 13 mot phuong phéap tiém
ning nham giai quyét bai toan bung nd khong gian trang thai trong kiém chimg mé hinh.
Cai tién thi nhat tap trung vao viéc giam thiéu cac truy van lap lai va giai phap lua chon
hau t6 (suffix) khi xir 1y cac phan vi du trong qua trinh hoc va sinh cac tng cir vién gia
dinh cua thuat toan L*. Vi cai tién nay, tinh hiéu qua cta phuong phap kiém ching gia
dinh — dam bao duogc cai thién dang ké. Mot cong cu hd trg ciing di duoc cai dit va ap
dung cho mot sb vi du dién hinh nhdm minh chung cho tinh hi¢u qua cua nhiing cai tién
nay. Cai tién thtr hai 1a dé xuat mot giai phap méi nham sinh ra cac gia dinh c6 ngdn ngi
nho nhat (gia dinh nho nhat) so vé6i cac gia dinh duoc sinh ra bai phuong phap hién tai.
Céc gia dinh nay s& hiéu qua hon trong viéc kiém chimg lai tinh diing dén cta hé théng
trong tuong lai khi mot s6 thanh phan bi thay ddi.

12. Kha ning vng dung trong thye tién:

Céc két qua cta luan an c6 thé cong cu hda nham kiém ching tinh ding dan cua cac
thiét ké phan mém.
13. Nhirng huéng nghién ctru tiép theo:

Trong nghién ctru thir nhét, tac gia dang nghién ctru dé ap dung phuong phap nay
véi mot s6 hé théng thuc té va 16n hon dé ching minh tinh hi¢u qua cua no. Kiém chung
dugc cac thude tinh khong chi 1a thudc tinh an toan (liveness, fairness). Déng thoi, tac
gia dang mé rong phuong phap st dung cac dang biéu 6 UML khéc cia giai doan thiét
ké (vi du nhu: so dd 16p, so dd cac trang thai v.v.) dé céac hé théng nhét dinh c6 thé xac
nhan trong tat ca cac khia canh cua thiét ké tw dong. Tac gia s& tién hanh ching minh vé
mat 1y thuyét tinh dung din cta phuong phap sinh mé hinh va kiém chimg tinh dung din

thiét ké cho cac phan mém dya trén thanh phan.

Trong nghién ciru thir hai, dé xuit phuwong phéap kiém chimg timg phan cho dic ta
6tomat vao/ra. D& xuit phuong phap kiém chung timg phan cho dic ta 6tomat vao/ra va
mo rong cac 6tdmat c6 yéu td thoi gian. Phuong phap nay con cé thé két hop vai cac giai

phap kiém chimg timg phan nhim giai quyét bai toan bung nd khéng gian trang thai



trong kiém chimg mo hinh. Vé mit thyc nghiém, nghién ciru sé& thir nghiém cong cu da
duogc xay dung vdi cac thiét ké trong thuc té. Mot giao di¢n dd hoa cling s¢ dugc xay
dung nham giup cong cu tré nén truc quan, dé st dung, co thé ap dung vao quy trinh

phat trién pham mém tai cic cong ty.

Trong nghién ctru thir ba, chung t6i dang tién hanh cac thuyc nghiém dé minh
chtng cho tinh hiéu qua cta cac gia dinh nho nhat duoc sinh ra boi dé xuat nay. Tac gia
dang trong qua trinh hoan thién dé tim ra gia dinh c6 ngdn ngir nho nhat. Bén canh do,
nghién ciru dang trong qué trinh ap dung cac phuong phap dé xuat cho phdn mém trong
thuc té dé chimg minh hiéu qua cua phuong phap. Thém nita, tac gia dang nghién ciru
lam thé ndo dé khai quat phuong phap cho cic hé théng 16n hon, nhu hé thdng chua
nhiéu hon hai thanh phﬁn. Hon nita, cong viéc hi¢n tai l1a chi &p dung cho cac thude tinh
an toan, tac gia s& mo rong phuwong phap dé xuit cta dé kiém tra cac thudc tinh khac nhu
thudc tinh liveness, thudc tinh fairness. Tir 46 ap dung cac phwong phap dé xuét cho cac
hé théng no6i chung nhu cac hé thdng phan cimg, hé thdng thoi gian thue. Nghién ctru thir
ba khi két hop voi nghién ctru thir nhat hudng dén mot giai phap day du cho viée kiém
chtng tinh ding dan cua cac thiét ké c6 kha ning ting dung trong thuc té. Két hop cac
két qua nghién ctru cta luan an véi cac phuong phap kiém chimg phin mém trong ngit

canh tién hoéa deé co cac giai phap hiéu qua hon ciing s€ dugc quan tdm nghién ctru.
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11. Summary of the new findings of the thesis:

Proposing a completed method for automated generationg models and modular
model checking of system’s designs represented by UML 2.0 sequence diagrams. The
key idea of this method is to generating models that exactly describe behaviors of the
given UML 2.0 sequence diagrams. These models are represented by labeled transition
systems. The generated models and the required safety properties are given to the
assume-guarantee verification method in order to modular model checking of the systems
without composing the components together. The proposed method is promising to solve
the state space explosion problem. An support tool has been implemented and applied for
several typical systems in order to show the correctness and effectiveness of the proposed
method.

Proposing a method for generating models that describe behaviors of the objects in
the given UML 2.0 sequence diagrams. These models are represented by /O automata.
Insteed of generating a model that describes behaviors of the whole sequence diagram,
this method generates each model for each object. By this method, the “object-oriented”
property of the UML design is conserved. This research also proposes a mechanism for
conversing the models represented by I/O automata to PROMELA specifications in order
to apply the model checker named SPIN for checking of the systems. The method can



support to check several types of properties (i.e., safety, liveness, fairness, ...) in
comparision with the first contribution where the method only supports the safety
properties. A tool that supports the proposed method has been developed and tested with
some simple case studies. The obtained experimental results are promising.

Proposing two improvements in order to reduce the complexity of the assume-
guarantee verification method. This method has been known as a promising solution to
deal with the state space explosion problem in model checking of component-based
software. The first improvement is a counterexample analysis method that is simple to
implement but elJective enough to prevent the verification process from infinite loops
when considering the last action of counterexample as sul/x in implementation. This is
done by finding a sulJx that can make the observation table not closed when being added
to the sullx set of the table and use that sullx for the learning process. Moreover, this
improvement also proposes a reduction of the number of membership queries to be asked
to teacher when learning assumptions. This results in a significantly faster speed in
generating assumption than that of the original algorithm. An implemented tool and
experimental results are also described to show the elJectiveness of the improvements.
The second one presents a method for generating strongest assumptions during
component-based software verification. These assumptions will effectively reduce the
computational cost when verifying component-based software, especially for large-scale
and evolving ones.

12. Practical applicability, if any:
13. Further research directions, if any: .........ccccoeecoiiiiiiiiiiiiiiiiee e

14. Thesis-related publications:

l. Hoang-Viet Tran, Chi-Luan Le, Quang-Trung Nguyen and Pham Ngoc Hung
(2014), “An Efficient Method for Automated Generating Models of Component-
based Software”, In Proc. of the 6th International Conf. on Knowledge and
Systems Engineering, Springer LNCS, pp. 499-511.

2. Lé Chi Luan, Pham Ngoc Hung (2016), “Phuong phap sinh mé hinh ty déng cho
cac biéu d6 tuan tw UML 2.0”, Ky yéu Hoi nghi Khoa hoc Quéc gia lan thir 9:
Nghién ciru co ban va ung dung cong nghé thong tin (FAIR 2016), pp. 619-625.

3. Hoang-Viet Tran, Chi-Luan Le and Ngoc Hung Pham (2016), “A Strongest
Assumption Generation Method for Component-Based Software Verification”, In
Addendum Proc. of the 2016 IEEE-RIVF International Conference on Computing
and Communication Technologies, pp. 1-6.

4. Chi-Luan Le, Hoang-Viet Tran, Pham Ngoc Hung (2016), ”A Framework for
Modeling and Modular Verifying of Component-based System Designs”, VNU

Journal of Science: Computer Science and Communication Engineering, vol. 32 ,
no. 2, pp. 31-42.

5. Chi-Luan Le, Hoang-Viet Tran, and Pham Ngoc Hung (2017). "On
Implementation of the Assumption Generation Method for Component-Based




Software Verification." Advanced Topics in Intelligent Information and Database
Systems. Springer International Publishing, pp. 549-558.

Date: oo Date: oo
Signature: ..................... Signature: .....................
Fullname: .................. Full name: ..................



