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NHOUNG KET QUA MOI CUA LUAN AN

1. Dé xuét thuét toan dinh tuyén dam bao bang thong BGHT sir dung thoi gian giit bing
thong cua yéu cau dinh tuyén, voi diéu kién thoi gian nay duoc biét. Két qua md phong cho
thdy BGHT c6 ti 1& chap nhan yéu ciu cao hon, trong khi thoi gian tinh toan trung binh thap
hon céc cong trinh lién quan.

2. DBé xuét thuat toan dinh tuyén dam bao bang thong TEARD st dung céc thong tin tir hé
théng mang va yéu cau dinh tuyén da nhan duoc. Thuat toan co ti 1€ chép nhan yéu cau tét hon
va thot gian tim duong so sanh dugc voi cong trinh li€n quan.

3. Dé xuit thuat toan dinh tuyén dam bao bang thong va do tré HRABDC véi phuong
phap tinh trong s lién két don gian va ki thuat tim duong Dijkstra heuristic dugc nghién ciru
sinh cai tién tir thuat toan Dijkstra cho bai toan tim duong dam bao d¢ tré. HRABDC khong chi
¢6 ti 1& chip nhan yéu cau t6t hon ma con c6 thoi gian tinh trung binh thap hon rat nhiéu so véi
cac cong trinh lién quan.

4. Pé xuét thuat toan dinh tuyén dam bao bang thong va d¢ tré eHRABDC b6 sung d9 tré
vao cong thirc trong s6 va ap dung Dijkstra ting cuong heuristic nham ¢ ging tim duong di co
trong sb6 nho. Thuat toan tim dugc duong di co trong s6 nho hon HRABDC va trong nhiéu thu
nghiém c6 ti 1& chip nhan yéu cau cao hon. V& thoi gian tim dudng, két qua cia eHRABDC

tuy cao hon HRABDC nhung van thip hon cic thuat toan dinh tuyén lién quan khac.



5. Xay dung chuong trinh mé phong dé thir nghiém, so sanh cac thuat toan dinh tuyén
dam bao chat lugng dich vu. Chuong trinh dugc cai dat voi kién trac mé, d& dang cai dat thém
thudt toan hodc md rong yéu cau chat lugng. Toan bd ma nguén chuong trinh bao g6m cac
thudt toan nghién ctu sinh da dé xuat va cac thuat toan lién quan dugc cong bd trén mang

Internet.

CAC UNG DUNG, KHA NANG UNG DUNG TRONG THUC TIEN HOAC NHUNG VAN
BE CON BO NGO CAN TIEP TUC NGHIEN CUU:

Khi ning g dung trong thuec tién

Céc thuat toan di dé xuét duoc tmg dung trong giao thirc dinh tuyén dam bao chit luong
dich vu, duoc trién khai trong hé théng mang cua nha cung cép dich vu. Thuat toan dinh tuyén
khong chi gitip nha cung cdp dich vu dam bao chat lugng dich vu di cam két voi khach hang
ma con gitip khai thac t6i da hé thong mang hién co, ting sé lwong yéu cau cé thé dap umg cho
khéch hang.

Nhirng van dé con b6 ngoé can tiép tuc nghién ciru

Trién khai céc thuét toan dinh tuyén da dé xuit cling nhu mat s6 thuat toan lién quan trén
hé¢ théng mang MPLS TE véi may cha dinh tuyén va cic giao thirc dam bao yéu cau bai toan.
T d6 tién hanh thu nghiém, danh gid, so sdnh hi¢u qua dinh tuyén cua cac thuat toan trén hé
thong mang thuc té.

Giai quyét bai toan multicast dam bao chat luong dich vu véi cung muyc tiéu tim ciy

duong di cho mdi yéu cau dinh tuyén sao cho dap g toi da s6 yéu cau nhan duoc.

X4c nhin ciia ngwéi hwéng din khoa hoce Nghién ciru sinh

PGS. TS. TRAN CONG HUNG CAO THAI PHUONG THANH
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THESIS CONTRIBUTIONS

1. Propose a bandwidth guaranteed routing algorithm BGHT using holding time of
routing requests. Simulated results show that BGHT has not only higher acceptance ratio but
also lower computing time than related algorithms.

2. Propose a bandwidth guaranteed routing algorithm TEARD using routing data such as
network topology and request probability. In experiments, TEARD has better performance
compared to existing algorithms.

3. Propose a bandwidth and delay guaranteed routing algorithm HRABDC with a simple
but effective link-weight calculation. Moreover, Dijkstra algorithm is modified to find a path
with bandwidth delay constraints. Experimental acceptance ratio of HRABDC is comparable
while its computing time is noticeably lower than other bandwidth, delay guaranteed routing
solutions.

4. Enhance HRABDC by adding delay into link-weight as well as enhance the heuristic
of finding path. The new algorithm called e(HRABDC finds smaller weighs than HRABDC and
in many case also has higher acceptance ratio. On the other hand, eHRABDC has longer
computing time than HRABDC but still better than existing algorithms.

5. Develop a simulation program in order to experience and compare QoS routing
algorithms. The program has open architecture which easily adds more algorithms as well as
more QoS constraints. Source code of the program including proposed algorithms and related

ones is published on the Internet.



APPLICATION AND FUTURE WORK

Application

Proposed algorithms are used in quality of service routing protocols as well as deployed
in core, high-speed networks of service providers. Bandwidth, delay guaranteed routing
algorithms are not only help to satisfy customer service-level agreements but also optimize

network usage, increase number of accepted QoS requests.
Future work

Experiencing proposed algorithms against related ones in real MPLS TE networks in

order to compare, evaluate routing performance.

Solving QoS multicast routing problem which have the same objective of maximizing

accepted QoS requests.
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