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Abstract By introducing broadcast distribution into TCP/IP, Broadcast-Storage network has clear
advantages in reducing the redundant traffic in the Internet and remitting information overload
problem. Uniform content label (UCL) is used to express the needs of users and help users obtain the
information resources in Broadcast-Storage network. In the process of UCL recommendation, one key
problem that needs to be solved is that how to improve the diversity of recommendation based on the
features of Broadcast-Storage network, e. g. . rich semantic information and high novelty. To solve
this problem, this paper proposes a diversification method UDSCT for UCL recommendation based on
semantic cover tree. UDSCT consists of two components. The first one is constructing the semantic
cover tree for UCLs, which obeys some proposed invariants and considers the semantic information of
UCL and the ratings from users. Besides that, new UCLs are given priority to improve the novelty of
the whole UCL list. The second component is the query of diversified UCL list, which uses simple
tree query and heuristic list supplement operation to obtain the diversified UCL list fast and returns
specified UCL sets rapidly according to users’ need. Theoretical analysis and a series of experiments
results show that, UDSCT outperforms some benchmark algorithms and is suitable for Broadcast-

Storage network.
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Fig. 1 The model of Broadcast-Storage network"*
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oAb R v, — S U T S A H 25 B v 81 R A
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Table 1 ALP Comparison of Different Methods
R1 FRERFEZER ALP Xt
k=10 k=15
! GUDSCT  SUDSCT UDCT NODIV MSDIV GUDSCT  SUDSCT UDCT NODIV MSDIV
15 4.309 4.307 4.304 4.315 4.291 4.303 4.303 4.303 4.303 4.303
20 4.298 4.298 4.275 4,315 4.261 4.295 4.293 4.271 4.303 4,248
25 4,294 4,294 4.259 4.315 4,224 4.286 4,287 4. 244 4.303 4,209
30 4.288 4.289 4.214 4.315 4.197 4.281 4.283 4. 209 4.303 4.181
35 4.284 4. 285 4.196 4.315 4.164 4.275 4.277 4. 187 4.303 4.155
40 4,279 4.279 4.188 4.315 4.143 4.268 4,27 4.173 4.303 4.139
45 4.271 4.272 4.161 4.315 4.129 4. 265 4.265 4.158 4.303 4.112
50 4.262 4.261 4.149 4.315 4.113 4.262 4.261 4.143 4.303 4.105

M1 RA LR BT UCL 18 X E M 2
Fh AL A M 7245 % 7 il ¥ F UDCT A1 MSDIV
=T NIE R 73V 2 0y NI 0 B A\ S NI e 1]

HOTA A RIEAE k=15 BT R ALP fHI 1K
TR =10 I X2 R4 HEFE 45 R A A BRI L 2 i T
IPE 7 o A BR . — LB B 3 7> UCL K H B A
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SUDSCT 53k H AT 5058 i B850 78 n=150,k=15
A, 0 LN H53 3555 7 0. 356 1 0.359. 5%
T B8 6 BH % He 9 &, UDCT, NODIV, MSDIV % &
B LN AE AR 0.57 A4 %5 T B 728 4k, X
FR 52 2 01 L 7F ik 2 5503k op, UCL A 1 (8] 1 2 Fifi AL
AR AR AR SO HR L F UCL i U 55 W 19 55
] i 2 B UCL #7241 26 i i sk b

Table 2 LN Comparison of Different Methods
%2 FEHEZEM LN XL

k=10 k=15
n
GUDSCT  SUDSCT UDCT NODIV MSDIV GUDSCT  SUDSCT UDCT NODIV MSDIV
15 0.426 0.422 0.572 0.572 0.574 0.576 0.576 0.576 0.576 0.576
20 0.418 0.411 0.576 0.572 0.566 0.426 0.419 0.578 0.576 0. 566
25 0.408 0.403 0.568 0.572 0.568 0.421 0.417 0.567 0.576 0.57
30 0. 392 0.392 0.561 0.572 0.572 0. 399 0.402 0.565 0.576 0.572
35 0. 387 0. 386 0.572 0.572 0.571 0.382 0. 384 0.578 0.576 0.574
40 0.375 0.373 0.3575 0.572 0.577 0.371 0.375 0.579 0.3576 0.579
45 0. 369 0. 365 0.563 0.572 0.576 0. 359 0. 359 0.569 0.576 0. 581
50 0. 362 0. 358 0.573 0.572 0.572 0. 356 0. 359 0.575 0.576 0.575
434 ST AT ] y
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Fig. 7 Running time comparison of different methods
when k=10
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Fig. 8 Running time comparison of different methods
when k=15
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